(19>H*BWWOT (JP) 



t^r H «F if & $g (A) 



&M¥l 1-187900 

(43)&MB ¥JSE11^(1999)7^13B 



(5i)intci. 8 isuwie^ 

C 1 2 Q 1/68 
GO IN 33/50 

33/543 5 2 5 

33/566 
// C 1 2 N 15/09 



F I 

C12Q 1/68 
G 0 1 N 33/50 
33/543 
33/566 
C 1 2 N 15/00 



A 
P 

5 2 5G 



!;&B©&219 OL (£ 29 H) 



<21)tWB## 
(22)fflIBB 



ftH¥10-209923 
¥J&10^ (1998) 7 £24 B 



(31) «$teffc£®## #B¥9 -207837 

(32) «jfeB ¥9 (1997) 8 £ 1 H 

Wfi^lSMSW" BUc (TFf 

(31)«$fcffcfe3B#^ ftSB¥9 -287046 

<32)«5feB ¥9(1997)10^200 

(33) «5fctfcfcfgB 0* (JP) 



(71) Hi® A 000001007 

^aB^HEm^ 3 T B30# 2 

(72) «W# lD* W=f- 

3)O^:*BBKT3ifrF ; 3TB30#2^ ^-r 

mmwm ra^ ~ — — — 

3Os^*EBKTA : ?-3TB30#2*i- *V 

«SaK±HKm^3TB30#2^ 
(74)ftl!A #S± 8tt & (fl>4«) 



(57) [S«] _ ( 

[HUH] yn-:/*Bffi«®K:;*# (pNA#*») ^ * \l \ 




( 2 

1 

[ttt¥tt$©flEIB] 

n-:/£^iJiI#]12fB«©X#-.y-7V >^*ffio 

^>t)©Tafe-5W*^2iB«co7.#-vT-^ >y^s= 
(sh> asT?*a»*«6aE«©^7j«yT-^>y 

— 20- 

^7K«c75X^->^-c>^S„ 30 
»#JH 7 fB«©7. Jj* y r- -f > iffi^k. 

[m$b 1 1 ] m-*mmm<*mz^*-jm&& 

>©^-&t,toT^A^nT^^ ; b©T$)^W*IHl 1 40 

*->a«. KJEf5^*©aiBK:x#*->a*iH i rtc* 

7-1- >tfjj&0 



^M 5 ! 2 1 1 - 1 8 7 9 0 0 
2 

#ijyij->£'JM jr? >J h©ttB4BJb'v©JMifc:J: 
^Ti*Abfct>©T**lll*ai 3E*©*#5/t-.y> 

10wt%, ^ijtij>*5~l Owt%, ^v^U 
3-M5~10wt%, mS7^VyT)^n—)V^ 
1 w t X*A/TH5«*SlEt«)^#7f-f 

(I) T^SnaWiteff-rs&CTaslMBHl 6E 

i 1 

R g -C-O4CH_-CH o -0^H 
z I ci £* n 



R.-C-04CH„-CH„-0^-H 
R 4 



L, m:fc«i:tfnte5»c*ggc£StoU m=0*^n = 
0. t>l<lil^m+n^3 0T*t)T. m+n=l© 
«£ttm£fc«nttOT*S. ) 
Mis] K*#+©tt-***»:/D-:7 , ©ai 

«*»0. 0 5-^5 0 0 ^ MTft6«l*3S2E«0^#y 

5^ > if urn. 

wi9] i*ft4>©i-*iisyD-y©i 

£#2~5 0 /£MT*5tt*Il 8fB«©7.#^^i' > 

[1*52 0] K-**WiyD-70fiSa«2~5 
0 0 0*fi»«Tr»*»*5i2E«©^#yT-^ 

ft. 

[«#H2 1] K— *«»«^'D-^©*S*«2~6 
0llST| 1 SStii2 OE*©**^* >y#is. 

[M$« 2 2] K-f >i7 5>s y htttf/t^l^x y h 
ffi-p*4W#5llE«©X#yr-f >if^m. 

-r-s^u p'^y? h*v»«# u h i 
[i*S2 4] Kyp-^ae»T**B»*3«iE 

[ffi#Jg2 5] tt5^R«%flcT»«tt$«2 4E© 

©T./tfyx-r 

[ffi*m2 6] tt5£R#n»*'?&«M$qi2 4 IB® 
©T-tfyTV >4fJ5tii. 
[WSS2 7] ttyn-y*t»*T»*ll»*?|lE« 



( 3 ) 
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[19*52 9] RBffitt*ffia«FST*oT. K-O^ 
-fc*®#tt£:£LT^&§9*51 12^07.7}? y 5V > 

0«**eJi± t is. z> j: 5 t * # y -r- f > ^-r w*5 2 

[11*53 1] RHffi*ffi®. h£W©aWftK: 
[11*53 2] R^ny + ^ifjGtthfcitT^S^K: 

«fco-a§/&;*nT^£i9*5 3 ii2«g<D^.#u/7 : --i' >^ 

[19*53 3] KHffijJ«*fflfc/X^->ttK:E«*n 

*z 0 

[19*53 4] mmmtf-yt^mzMw-Tz&io.-m^-h- 20 

U£X#i&fttt-r&-5ii*5 3 3E*©X7l«!yr--f >^ 

[19*5 3 5] R7h"J i7 X*»»JIBfc-&tr 19*5 3 3 

[§9*5 3 6] R^r h 'J^X©*ffi*^7jcttt"fe-5II 
*53 3 BBffi ©X # y ^ 4 > ^te. 

3 3fE«©^*y'r--f 

[19*53 8] RvHJ*;*©JPt£>&»1~2 0/zmT 
**B*3«3 3aB*OX#yT-^>^fe. 30 

[19*53 9] R9xJKZ>gfi*l5i*2 0 0 #mT<&-5 
19*5 3 3f2«©X#>;/^ >y*ffi. 

[19*54 0] RvHJ£*©4l75<, R£xJU<Z>»g 
*S© l/2~2{g-?£5I9*5 3 3f2ft<£>7.#<;/5V > 

T^l.yD-70X7|?7 h£ l¥*-f >^rtlCl 0 0 0 

[»f«4 2] KH*tt¥a**ifft*U. 40 
&«EWtt**LT^Stt#E4 1 f2iH£© 7^-77 U 
-f. 

319*54 2Et©^D-77H. 
[19*54 4] t-««^0-^-«DNA 

tW*54 5] K-*jW(«yn-^-«BRNA 

:/P-:7'£^trii*54 3KH<D7a-77l"i. 

[if«4 6] R-«W7D-^-*lPNA 
yn-7^tfil^4 3IB«®yD-^7K. 50 



[»*54 7] l*Hffi*iiii-*«[S«rn-yt3i» 

— :/#RBffi*ffifc#fflB£KJ:oTtS£UTV»<&BI:ft 
a43S«oyn-r7K. 

[19*54 8 ] KH«affi*«*r-ra«teas«»-7 u-r s 

(SH) ST-*-5W*3S4 7ffi®0^a-^7 
[19*54 9] K-*iM^n-W-*«PNA 

*54 8 82«©:/D-:/7H'. 

[19*5 5 0 ] RHffi*iS**«r-r ft'&HaS^XjS+S/ 
8-*i7n-7©ff5t(IS*t7 $ / a 
T*&319*54 7Et©ya-^7H. 

[19*55 1] Rx#y hrt*. *»^D-^ft-&tr« 
#©R@ffl±^©tt#(Cck^T^fi££ftfcfc©T-&£lS 
*54 2|BmoyP-^7U"f . 

2SB®©7'P-^'7l^-1'o ■ — — 

[§9*55 3] R7 r P-y/5tMaMT'$.^>i»*54 2 

te«oyp-^7 U-f. 

[19*5 5 4 ] RM £ HjWK#t? & * 89*5 5 3 eft 
®^P-77K. 

[19*55 5] RSSftft<INRT&&ffi*g!5 3 IB«fi 
ffl7o-77K. 

[19*55 6] R^n-^*tgtSlT*«B!*fl4 212 
tfflyn-?7W. 

[19*55 7] HC^Wi^iJfy HOIS 

*£U:T**BI#JH4 2 8E*0:/n-:/7lH' . 

[19*55 8] RHffl**a®fc/X^->ttfcE«*n 

y h^#^©^x;UO{4@<i:-ScbT^-5l9*54 1 12 

[19*55 9] i7"D-^-*iiS!/D-^Tjb 
£19*55 SBiO/n-^H. 

[19*56 0] R-*««B6^n-^#-a|E«lDNA 
!/P-:/£^tfl9*5 5 9BlO?D-7'7K. 

[19*56 1] »-*^iS7D-7"*!RNAyD- 
^^tTl9*5 5 9i2ffi«^P-^7lx'f e 

[19*56 2] R-*«««yn-^3i«-a|c«lPNA 
yp-7£-£tf§9*5 5 9f2^W^n-^7U"fo 

[19*56 3] RH**ffii— *<B««yD-yi*« 

-:7a*RBffl»®fc#tftS*fc«fc-3T»-&LT^*ffli# 
56 2Eifflrn-77K. 

[19*5 6 4 ] RHfflaaij&«#r a'Btta^v i/-r s 

F»T*-3T. R-^ISRR^n-:/©***^*** 

(SH) ST£5i9*56 3E«©7n-:/7 
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Wo 

IB** 6 5.] K-*«B«K^n-^«»-*«IPNA 

N*Sfi'Jt->X-^-r >^S$r#-T-5W 
6 4 IB®©yP-y7 l"f . 

[ffi$B 6 6 ] K@ffi«®#;fi--r3^*#x#*-> 
[W*«6 8] ig:/n-:/#!f#£<z>7 5y&E?iJ£*r 

T-S^'J rf^y^ h'sfc^tetf "J KT*-5W*3S 5 

[Kt#J16 9] Kyn-^Sa^T$>-l)ii^5 8 
[fit*«7 0] fe^S M^St#T* -511*^6 9 te« 

— f»*B"7 '21— -K-^O— ^3fttK-i»T'*«-«|-*3«"S-»«" 

3tB®«yp-yTU"f. 

7 5] |*V HJ ^^j^WIBt'&trai** 5 8 
IBfS©yp-^7 W„ 

[«*3H7 6] »9xJUC«D*Kyn — y«tf*3»bT 
V>*Kt#3S5 8fBi£©;/P-:/7 W. 

[IS*^7 7] iVh'J^X©JI$*U~2 0/iim? 
ab-5>it*^5 8tB«©:/n-:/7 W . 

[iid<JS7 8] K'Jz;l'Ofififi^2 0 0 /zmT*5 
flt«£5 8fB®coyp-7*71/'ro 

©l/2~2(&T?**B»*a5 8IBfE®yp-yTU 
f\ 

[M#Jg8 0] IV>CJl6«lllCDro-^S!a;4 

XiP y h£4>&< i:fc2^*-r-5itJ}<^4 1IB«©^D 

•5lf*JS8 1 £«©«&£&. 

[»*^8 3] fe-*®«SE^P-^75i-*®DNA 
yp-y<£-&tfsi^3S8 2 IS«cG)®lifi^fe„ 

[W#JK8 4] »-**«l^D-^RNA^D- 



^•*^trtll#?S 8 2 IB«®S!ifi*te. 
[»*«8 5] K-*«7D-^-«PNA 
' ya-ys*t»BI*3H8 2B«©«jfc&ffi. 

T3*>©T&£fi!#JS8 2 fB*&©®!ig#&. 

;U (SH) XT««R^q!8 6 fB«©§2ii#i£. 
10 [b»*3S8 8] ttHffi**if7X«Tf*D, 

■fSKStt. Sg#7X«©*®St7Syg£SgALfc 
«. !K75;aiN- (6-7KSH^P-fDt 

#1S8 7fB®©®!it*feo 

». i7S;Si^i'H5y;i'-4- (VKSF7 
x - ;U) ^J- V - ]- L -Sr-S-jiS £i±T«A b t> © T & £ 
tt&H 8 7 IB*G5Mjg^ffi. 
20 [1ff£« 9 0-] K#7 7.-««± © 7^5»Fa tt — 

8 7 fB«©8?>g;*rffi. 
[R£8 9 1 ] tt-*««»*»*«ifc^*-;i/*** 

?t-;nt*'>^< tt>2«finiei±K>sa-a:aiil*3B 

8 7fB«©Mifi^ffi. 

[»*S9 2] ^-*iPNAyn-y*»Oft- 

ji^s**, — *»PNA^ , P-^cDN*fflfflij^©->^^-r 

>©^tC«fcoT^A£nT</>3fcCDT£&W;£Jl9 1 ' 

30 £«©»&£&. 

[ffi*>19 4] KH«3j*3{f7X«"T?*t). *fc»XJp 

[»#3B9 5] Ki#*->SH. xiS+i/SSIfT* 
40 # 'J £f U 9 9 'J U— h tttre©KHtt-h^©«tf 

lCi^T^Abfct)CDT$.SM*JS9 3 fBHt©8?ig;£ 
ft. 

[M&3 9 6] Rftii|i«<. Wt#l:»l/TS**5- 

lOwtX, yj-fe'J >*5~1 Owt %. ttVifV 
3-;i/£ 5~ 1 0 w t %. Rt/7-fe^U'>7JU3-;U$r 
1 w t X^TV»*n»#3H 8 2 f3i£©S!ig^S. 
[ffi#JS9 7] tt7-bf l V'>7 , ^3-;U3&»TE-** 

(i) Tssn*«itfc#Tsfc©-T?**Bi#fl9 6«e 

50 [ft 2] 



I 1 

R,-e-O4CH„-CH 9 -0 4H 

i 

R 3 -A-0-(:CH 2 -CH 2 -0 4 tt H 



0, t>l<HlSm+n^3 0TS^T» m+n=10 
m&Q- 0 5-5 0 0 MMT*SB*3fi8 2IB«OSlifi 



5 0 0 0tft£fi-?&«m&g8 2 IB«£©g!jg7Ji£. 

— t»*gH-0-l-] K-*«tfc»^nr- ^-©fta-tft^ 

6 omm&-v&z>m$tmi o o ib®©®!^***,, 

[fll&Bi 10 2] ft-f 5?x y HSWt^yi y 
hj*T**BI*3i8 lflB4K©8l&£&. 

[W^Jg 10 3] K-*««»y n-^S-&tt«flc* 
te@ffi±tc, 1 W'f >f 0 1 0 0 0 Ofl&±Of 
ST, SWCSMfcUfcXTRy ht&sj^lcT.^ •.y7 : •-f 
>^T&W*^K8 lBH«©«Ji^rS. 

[i*H0 4] K^n-y^WjeoTsySfEJiJ* 

8 1 GttraSiB^S. 

i temwssifi^te. . 

[ffigttg 10 6] R9aKtfft#T&«m:££ 1 0 5 
10 7] tta£Kft<BS-?&3M$gi 105 

ia«©«it7jffi. 

Iffi&m 10 8] ttyn-y^ftJHT»*BI*fl| 8 1 

[Bfc&Sl 0 9] KHffitt«B5rt«FST*:3T. JLO 
*&-fc*ffi4*tt**LTV»*SI*S8 lfB®©S2ii7J 

[Wjrjsi i o] w\mzm~*mmwtzm7£i£i£tc 

0 9fBit©ffi!ig7J?£o 

[ntgusi 1 1] rnfn y*>{ft^ m-*mmwt& 

**-r*a»*3Si i oiEfjwsaig^te. 
[is*^ii2] &v>'jkm7)v7=i >©as*to. 

1 ~ 5 %T&-3W#3i 1 1 1 !BSc©£2ii73fe, 
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8 

H8#*si i 3] giffiOyiizji/y^ yxmm 

^©«»Sil>a:<t i b2«fmffa5W*3Sl 1 183®© 
[|ff$gi 1 1 4] h<Dfflmtf%LX-tfy 

i o 9fe®©^jg^i£„ 

[ffi^i 1 5] ttH*a**ffiK/^^->«fcE«a 

i 6] &®mw^W)\zmw-c$> o . i^v 

HJ**#aBfcttT»*i!3jW$l 1 5!3®©ffijfi^teo 
[ffi$31 117] B[7hiJ ****»|&£-&tJtt#S 1 

1 5 IB«©Mig*ft. 

[§»3jfcS 118] &v HJ £ * ©^S**iS*tt-ca& & 
ffi#B 1 1 5 £«©«&;&&. 
[flfcRBl 1 9] K^xJU©jfiffi*«a*ttT?**lll*. 

>B 1 1 5 fB$x©Sja^>Eo 
[tS*iS 12 0] mO x;i/©«fii|i^ 2 0 0 /i mT$ 
- 20 agftjfcJJrl- 1 5 BE«£©Saii*S. 

WWm i 2 i] K7h.'j^70ii«, M^x;u©g 

ft. 

[W*JK12 2] i7F'Ji7X©f^^l~2 0/im 
"C»*IB#J«1 1 5G«©fijfi£&. 

y^57-f-ft»CcfcoT^-rsiS*3Si i 5tBic©is! 
30 «©*i©aisfcafeji*»j«u, K»Ba±fc7*h 

h h©/^->«K«JI6Ji±t:»j«r* 

^->Sr^s-r^>xa, 2:#-r^w*3si 2 3ae«©gj 

[81*5112 5] .R7*h'jyy57-f-ft««, HEX 
«©*l©*Bfc«fttt8M&JB£#J*U ttSS^ttWIB 

tcg^b. s«-r«is*#-r*Bi*3!ii 2 3ia*©« 

[18*1112 6] ttffittttWfiJBtf. UVl/i>7K 
DEEP-UVUyxK *fcttSR*1-»Wfc»ffiS*tJ 

*>©T'&-5«*Jgl 2 5 t2«©ffi)jfi73te. 

[fl}*« 127] iuvi/y^ H#t, ^{k^ u-fvy 

50 ®©^ig7jft. 



( 6 

9 

[|»*«12 8] iDEEP-UVk/X^Mi 
im#m 12 9] igSS!*f^»«?S# U h 

^JU-f V^n^-;U^r h>Sfctt^t#'J - 1 - h U * 

lit^JSl 2 8f2®©g¥jg#ft. 

[lifjjtigl 3 0] «»*«Jtt»J*U5?Xh*«. 3-* 10 
g5o-nhn^>5?Jl/XX7 L -»l'T»58S*311 2 8f2«£ 

[It#S13 1] SDEEP-UVl/^h^'Jf 

>$fe«^^5"j;^^'J->> J ;i/T$>^W^l 2 6 12 

[«#JS13 2] tt«Jttt»KJBO/^^-->^JCJ: 

-3 T-^^-Lfe-? h U >•£ . -J£-tS#X > i7 

1 2 54m<t)mm&m< • 20 

imxm 135] ttBti&istz. i*«ji6**!»A-r* 

3 4 f2«cD§2ifi7J}£. > 

[i*«13 6] tti&ttOtfx.H^Ott-S-t-f v 30 

x>y hffi^fiJfflUTfTnc5IS*«l 3 5 f2®<0®!i&# 
ft. 

[fll&gil 3 7] t»tI#+yiXtt7 5/lS 

sijts^w*^ 1 3 6 tmomm^m. 
[W^i38] tt»*jjt^7xs«J:o75yai 

©TS*fls£4&<£*tMMHBl 3 6 |2®CD§?jg;&ft. 
[H^13 9] ttfls£*#»N-Vl/-f3 F#7n-f 

KSH7iZJl/) ^U-M?S6*S*«1 3 812® 

imxm 140] -tJ->yji/4 j {c^*nx^^ pjfigtto 



1 1 - 1 8 7 9 0 0 

10 

* z: t (c «fc o T^fig $ n£ t> © -s c t t 

14 1] RflltttoHtfiffigOttSE^jefl*. 

Tf**M*flil 4 0 fB«CD&tti7jft. 
imX*% 14 2] K-*8«it7n-7"af--;MBDN 

[ff*gl4 3] tt-^tfcBf^n-^RNA^D 

-:/£^tr«*J8 l 4 l IB®©^m^feo 

14 4] »-*«*B[rn-r5&»-**PN 
A:/n-:7£-£tnMi« 1 4 i ffiftotttH^rtt. 

[W^3Si4 5] 8@^g®tg-*issyD-y 

[ffi&g 14 6] RH4H*B*»*r «-&D6aS««v U-f 

ft. 

®^77.«©«®iC75y»^^Abfc 

-» 7fi"f5 Ki*S*S*Ti»Abfc'bO-r*«lll 

4 6|B««^tU^te. 
[8S*^14 8] Ki«W5X€TJ&0, 
HSFII1 gE^7^tS»^®(CT5y^^^ALfc 
«, K75/aiiXi^W55?;p-4- (VK5F7 

1 4 6 fBifcCD&aj^ft. 
[W*B14 9] W57lSJk©vHSHit|)i 

4 6f2®<z>&m;sft. 

[M&m 15 0] K— *«*Bt*«*SIBk:5 l *-;i'** 
tt5-*«PNA7"n-7*^*, tvKSKit 

S149 f2*CD&fcB27ft. 

[I«*ai5 1] K-*«|PNA^ , n-^*SB«!)5 1 * 
-;i/S#. -*HPNA7"a-7 , ©N*SI'\0->7f 

-f xoag-e- t «t o Tie a $ nx n -s t> cot* z> mxm 1 

4 6S2SE©^ttl^ft„ 

152] KHffiaaf*«*-r*«ffi»*«x7i«+ 

[Bf*^15 3] ttHfl^57*T*0, 



( 7 ) 
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11 



[W#3gl5 5] R«##, K*#fc*#LTR**5 
~10wt%. ^'J-feU 5~ 1 Ow t %, ttZ?if 
!J3-M5~1 Owt%, R.^7-fe5 L l^>7;i/a-;i/ 
Slwt X^/T%»SM#* 1 4 1 E*©ttffi#ft. 

[§S*JS 15 6] mT±^U>Y)V^-)l^TVi-- © 

* (i) t?5R$ns«iits#r* ! boT&*ii*«i 5 

5 IB«lc©&£fJ;#?£. 

Mb 3] 10 

I 1 

R,-<!:-O4CH--CH,-0^H 
z I z z n 

C (I) 

! 



R,-i-04CH -CH -04-H 
o | £ £ n 

R . 



12 



a. 

[Mt$JS 16 9] B»-r*^#!y h©WKW*KX#y 

1 6 8fBHc©&tB>*?£o 

[MsfcJSi 7 0] R@*B«E©, NJtfloawfc 

£1 6 8 fB«c©&tti;£ffio 

fcJ:oTitfiSSJrr^*ni*Bi 7 0E«©tttii#ft. 
[«#JS1 7 2] ttHffirtt*flSfc/^->ttK:E«3 

RBtt*ffiSftBiT*«*©tfx;i>S«*., 

#*©£x;nz#*&-r*iii*Bi 4 ote«©^tB^ffi. 

[W*iSl 7 3] RHtejWfc*Wfca9!T*»3. SET 

h u a 1 7 2 aaiEoiftai*tt. 

[M#9i 17 4] ttV HJ * *##K*-&tJ«|:jaS 1 



(±fB5t4 3 , r,. r,, R,atfR 4 tt7;i/*;p*t*to 

U miS«ktfnte**&»£36:bU m=M>3n= 20- 
0. feL<lil^m+n^3 Ot^oT, m+n = 15) 

[flf$4f 15 7] R«#+©«-*«MW*:/n-:7© 
SfttfO. 0 5~5 0 0 tfMT-*-5iS*^l 5 5fS«© 

[MM15 8] fttt#*©R-*»RBfe:/n-:7© 
«&#2~5 0 wMT-&-5li*^l 5 7 fBtSW^tti^ 

MftftHl 5 9] R— *»R«:7n--:7©ASa«2~ 

500 om.&&~z$>z>m-$tm. 1 5 5 8B«©tttB*jsfe. 30 

[M$£l 6 0] t-*Iii7D-^OlS^2~ 
6 0«SgT-£-5B*#Jgl 5 9 fBi&W&tH^fe, 
[RgHB 16 1] flK >i7 y MfeWt:7;U5>x y 

[tt$9tl 6 2] R7D-:/a»4*Jt ©7 SCREWS 

*r * * u =f y^- h « v» u ^ ft** 

1 4 0f2®CD^ffi^ffi„ 

tW*«16 3] R^D-^aeRT^aBI**! 

4 0 IB«6©^tB^&. 

[ffi$£ 16 4] R5£tt#t£#-?&«ffi$Qi 1 6 3 40 

16 5] R3axftHftRT«<&M:#B 1 6 3 

«16 6] K:/n-:7#ttfliT**ai*!ii 4 

ot2®©^m*feo 

[18#gi 16 7] R*j£#£. R@ffi±(C 1 Jp#-f 

[n#?fi6 8] ttHffittaBf^atfab-aT. r-o so 



[M^qfl 7 5] KvHJd/X©*ffi)W**te-C** 

-w^js-i 7 2 te«©^tti*ffio — ■ — — 

TO17 6] tt£x^©jfcffi*<**ttT?a*ai3ji 

JS1 7 2fBffi©*StB:£f£. 

[t*^17 7] RTh'Ji7X©J?$*U~2 0#m 
T*S»#3S1 7 2flB«©tfeW:*fft. 

[B*ll 7 8] R>5x;i/©*fti|S^2 0 0 (imT'S 
*R*H1 7 2SB«©^ta*ffio 

[»#JS1 7 9] RvHJ **©«#». l££xJU©S 
*«©l/2-2«-C**«l*5il 7 2fB®©^tB* 
ft. 

[ffi$9il8 0] Rtt*£-3£n«*K)4feH©til&$ 
^tSJST^^T. Bffi*B£ttft£©4feHi::*ifl, 

; 2fttKfiE«W«Ki:KrD-^i©tS^eiftm 
tsig, 4#-r*;:i*1**fr*«fl9*H©«ifi© 

[lit;RJS 18 1] R4«£©4toKtf 0tt-*MRttT& 
0 . ttJ£fcT*«ittfR«W-#R««©*SE7!lT* 

o. tt^o-^7i^-f »aHffi±ca3ft*«[a6E?ij©— * 

«*»*#**tra[ft©X#y RXiJWh© 
d>fc<it>l"3tt. RWft-*MRR© : ftR!ldtt3&2 
E59C»bT«M»fc!ftSE2W©-***R£$*. 
"3RMR©*** Mi, **©-*««»€:«tt*#* 
-f >*5>xy hfe*«V»TKHffi±K^3|H4-b«)fc , b© 
T-£-5ffii#Jgl 8 0E«©»Sft*S. 

[ffi&B 18 2] R-*R«R7D-:/a<-*RDN 
Ayn-^4^^iS^3Sl 8 1 E«©»JS{fc£tt. 

[R*9!l 8 3] R-#«**yn-^RNA^D 
-^**trM*9i 1 8 1 E«©*3e-fb*ffi. 

[R#g!l 8 4] ^-*i^Syn-y*i-*iPN 



( 8 

13 

Arn-^*$tr»**i 8 l e«©«£fl;j5rac. 

iffixm 18 5] mm^mmt^-^mmmyn-y 
[tst^js 18 6] KH««ffi*«*-r*^flBa««T u-r 

(SH) ST»«»*5il 8 lBtO»Sft 

[11*118 7] »H****5^«T?*0. */tKT 
L"fS HStt, K#7:*«©*ffiK:7'5./aSft*AUfc 10 

[W*JS188] KH*A»^f7^tRT?»»3, Sfcflp? 

Kjtf5;*«©SBfc7 , 5y'***AUfc 
H7S/StX?H$-^-4- 

If *B 1 8 6 bgto©#a&i'l27$Ko 

^frtt^©? 1 :*— ;i/aSfc*^fc<-fc*> 3 0*>£j£Sii- 20 

[»#Jg 19 0] K-**«Bfc3fi**«lfc^5l--;U»* 
*«PNA^D- g7H3Flt 

[W3R3S19 1] i-*fPNA7D-7*SO^ 
— — *iPNA^D- ^'©N*«Sfi(^©^X'7 L 

8 6 B2«0«3eft*ft. 

[R«ii9 2] BEH«aH*««rr*'ertias««x3j5* 30 
7s.smT'$>2>m#mi 8 5Ett©wjtfls#&. 

#*->Ste. K#5*«©«ffiKxsJM^>£«s^Fi*jfc: 

[i*«i94] igx#*->sra» i*+->a&tt 

ffifc«fc-3Ti»;kLfcfc©T**ni#JJ|l 9 2fE«fc©'8£ 40 

im&m 19 5] ttttft:^. K^#:(C*t 5 
~10wt%, y i JtU>*5~l 0wt%, 
U3-M5~l Owt%, RU7±^U>7JV=i— )l 

& i w t x$Ay-c^*Bi*5i i 8 i fzmvx&mitijm. 

5£ (I) T-^Sn-5^ji2-Wr-5fe©T*-5I»*Jl 1 9 

[ft: 4] 



1 - 1 8 7 9 0 0 
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I 1 

R.-C-O-f CH -CH -OlH 
z I l z n 



R,-i-0 4CH-CH -<>■)■ H 
j I z z m 

R 4 

(±SEi£+, R,, R,, R,RtfR«te7;U*;i/S£:*b 

0, t)L<Ulgm+nS3 0T?^T, m+n=lCD 
»£ttm3;&ttntt0T»£. ) 

19 7] BE«#*©K-*«*»^D-^© 
0 5- 5 0 0 w MT»5H*S1 9 5iE«© 

[19*^ 19 8] Rttfle^oK-^iSRR^a-ycD 

[W*JS 19 9] &-*m®.M7a-7<D&tS&2 ~ 
-5 'O™O-0-«a«=C*-* |»*JS l~9-7-|Sm©#^tS55ffi. 

[W*3S2 0 0] K— *»Wfe:/n — :/©fi;&a»2~ 
6 0&2ft-?&*M$gil 9 9E«©»«ft*ft. 

[ffi&B 2 0 1] fe-f >t?z?x.y b mUfiJWWx. y 
HftT$5tt*ll 8 1 Ett©4*Jg4l:#ft. 

[»*S2 0 2] KyP-^#^©T5ygfSB?iJ^ 

1 8 0 

w*i2 0 3] nyn-^aa«T*4i«*«i 

8 0 E«©«ftfl:*j*. 

[«*JS2 0 4] ttS&tttfftftT&Sffi&lf 2 0 3 

[il*lS2 0 5] iSai»iT**«^2 0 3 
E*©«rJ£fl:#tt. 
[ffijfcJl 2 0 6 ] K^a-^gUST****^! 8 

0 fe$E©#5g{t:^&. 

fcfcD 1 0 0 0 0ffltt±©fif*-C. SVMC&ibfeX^ 
y btteZZoiZZtfyT* >$fT*»#Bl 8 0IB® 
©»«ft*ft. 

[HI&B2 0 8] KHffitt*iB*«¥aTr*-3T. 

[«*S2 0 9] R»tS7#'; H5Wlia>KX*«; 

K©^*4B&±£&5«k5tc;*3tf<y5 : V >if-?Z>m-&m 

2 0 8 fB®©#^-fb*te. 

[1R&H2 10] KHfflS?®©, hKW©SB& 

Of 2 0 8E*©«J6ft*ffi. 
m$OA2 1 1] te^n-> + >^^xfa«7Jl/^3> 
KJ:^Tj8riESnTH«ai*3S2 1 OEUOWgft* 



( 9 ) 

IS 

[I»#Jg2 12] KH«*«*®K:^^->ttl=i2«S 

h U ^^3^aBttttT»*«*5l2 1 2 E«©tt£{t# 

ft. 

[«*a2 14] «VHJ*X#»jfc*£trtll#*2 10 

l 2 fB«fc©#£fc£ft. 

[it ^js 215] iThui'^ ©»sa«Hf*ttT* * 

W*«2 1 2 E*©4*J£flS#ft. 

*2 1 2S2tCD#tft*jS. 

[W*S2 1 7] g'7l>UW«)JIS*U~2 0(im 
T^5i*)S2 1 2ffi«©4*«ft*tt. ■ 

[ISM 2 18] -Rtf x ^©«ftffi*« 2 G 0 m bit » 
«M#H2 1 2E«©»€ib*ft. 

[§i3#Ig2 1 9] — feV I- <)9X<Dm&. m.Oa-)V<T>m.- 20 
*«©l/2~2ffirr*4Bt*B2 1 2EiO»feft* 
ft. 

[%BJ©f¥iffl^iji^] 
[0 0 0 1] 

[»W©«-r*a«»lf] *%i!i7n-^^ifii;7 

ft, fLT7D-?7H§ffll*W-*»M 
tti^ft, R^S«J-*m«^©ffiSS3^J©4*^k*ftir 

[0 0 0 2] 30 
[«£*©«*] ^©ffi»E? F 'J©^ J ?'-9->^';i/>t'©S 

«*K©«ta, #a««©iRi«^a5S. jEflUcfTfcm* 

P-^7U-f ©«»**ft3SSnT^«. 
[0 0 0 3] ;®J;5ft^D-/7K(!)-»ll 
^fttLTtt, ^JA«3-n^/1#|^3 7 3 2 0 3# 
^fS (EP0373203B1) t£ESS£nT^5«!lC 

(1) HttiTlfcRyn-ys^jaEUTtX**, * 

(2) ^A^fiBb&tt«yD-^eH!fi±»C«l&-r** 40 
Sl*iJ«»6nT^4. ±E© (1) ©3*tt©«lffla*H5ft 
SnTV»-S3tfTa«tUTJ4«A.«*EB»WflS5 4 0 5 

7 8 3^4>* (USP5405783) 6n*. 
[0 0 0 4] Sfc±E (2) C^StUTtt, 

s^ifse 5601980 (uspseoi 98 

0) r+h-f x>7. (Science) J, 12 7 0 
#, 4 6 71, (1 9 9 5) »CttV-f ZuM^vt-J > 
i'*Il>TcDNAt7l"fttl:*'<4*Sa««S*n 

[0 0 0 5] ££-3T±f2 (1) ©*ftta. @ffi±Tit 50 



#M?1 1-18 7 9 0 0 
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*«t»fctt»4ft*©Ej!ift^, v>-7)i><$ommmm. 

*<tt#T*. {EoT±E (1) ©#ft«, «t0ilSa D D« 
^^□-771^^ ©Sift tUTttWI^o-^oiK© 

[0006] ±ib (2) ©^ft». mmya-y 
^Mt^ut^tti). ci©a*KJ:»3aaBfk:ij 

IB (2) ©#ftfi. ±E (1) ©*ft<t Dt>»*bi/»t 
[0 0 0 7] b*»b±B (2) ©#ft©ggi§«, 

D-y^H4nc?i5^icx#->T-.< >d^-rs*ftt* 

-isEB-t^^-s-fr^ffs-t^i-Sifcae^©^©*- 

s&te. •y->7 M ;i/4'©s«j^gs©^i±i 
j®e^©^s, ^aottmicsfc^Ttt, mmm& 
<b<DV>-7)\><D®m. A#WKttjfii««©S3HaTr#* 

K0^«t±*T^< L<, <£-oT4>S©#S 

#T?T?€r*H0#<©ttaiE?!i©'l»«ft*» , r , *«c:t 
tt0U*.fcf, l < >f ^ l: l 0 0 0 0 K±®M7n-7 
[0 0 0 8] 

[BWjWSftLJ: 3 «!:■*-*««] #SS1S#Stec:©J:? 
ft««©TT«*«WSfT&-3fclS*. -f>f?i7h 

[0 0 0 9] *bT*«M©BWtt, ffi*TSitft©^a 
Hffi±lCIE«llc;*#v5 ! w >^-T^^ftS:jf«-r^Clt 
[0 0 10] *fc#S2gi©fi&©BWtt, 4>ft©&#a><~> 

t? *> mk \z nr * «t o # < © $m & «t o ie« kms ^rtg 

ft 7"n - 7 7 V-i £ * £ £ K & -5 . 

[ooii] *&*«gH©jefc*s©BWtt. yu—yifi 
H«±»c*»e'&LT^-5yD-r7 , u-fe. ya-7 

[0 0 12] Hfc*«9i©fl&©l«tt, ^>f)V^\Z^ 

*nT^*^riEtt©**aiM«K*s»*fl9R:ttar** 



( 10 ) 



11-18 7 9 0 0 
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[0013] m\z$irz*ftw<Di&<DmMt. 4>s©&# 

[0 0 14] 

P-y''£-££fS£#£'f >£5>xy httKJ; 0B*B»®K: 

Sfc£-f •SfcWTr&s. 10 

[0 0 15] ±f2^#iCrt^37.*-;/7 : -'f >y#J££ffl 

[0016] £tz*¥£w<D-mffimmzfrfrz>7n-zf 

7U"Ttt, Bffia®©**©aMfcfc£^K:ffiir.LT^* 

ya — 7<D7.tfy b&lW-Jj-i >=5-fo\Z \ 0 0 0 0M&, 
±.<D&gZTM .z.T^z>Z\£. T -5 =fe © ~£ $> 2> „ _k 

BIB* :7p-:/7' U-f KitttfXJl* v 

Ti9&ffi»£#LTU>££t7J*5.,-^R©&fl5:a>&T , fe# 20 
< ©1f *S£f#£ - 

[0 0 17] **:*JBWO— *Jfiffl*fc*»*»4ra-^' 
T«EBffl*ffi©BrJe©te«K:«i»&U 

nfc^D-^TW <&^WtC^ig-r^^i^T#^. ; b 30 
©T$>3. 

[0 0 18] SfciEOIttSJtJSTiHiOT**. 

is^^o — y t <dk s^tb t xte-y- > 4> ©is 
*W*K©**s«ibTa*»k:*v»T, ttx** H© 

K^n— 7S^tr«#ft^>£5?xy httfcj; 40 
oTEffi-LKXJflu/^-f >if-?2>Z\tiz£-3TBl&2tl 

[0 0 19] jeK±B©B«Si8j«-r*;i£©T*S, 

•g-T-S^P-^WT.^^ hSrll^fc^'P-yjK^ffl 
ItSlS ; «ttftt«7#» hK8M*SE**IS ; S 50 



tt4 1 1 S»«it4 fe©T»5. £©J8«fcfl!lr»* 
ittio T'>ffl ©&#*>> e> T feftttttf ©gftttlt© 
ttifi. «*.tf*«J*H«*-*«SMf©«^tfS-C-©ttS 
!359©1*3tt3S*»lcfTa5Ci:*«T*St>©-r**. 
[0 0 2 0] &iSU SP5601980 ^SfiKligEgE 

V»«. KUSP 5 6 0 1 9 8 0% v iO^2fflOg3 
lfT~^5 2ff StCtt, EE^Jig? (pressure wave) tCfc 

a«©*jffl*«jiaTftv>tB«s*i, foiatit-i' 
>^stai©*©ffi**!fii»-r >^jasE©3&*ft:a*±#* 
«*. wm.yu-zf\z^^x^>sim^m } o. sfc 
Btaii9©-f >^©»^*o*»»ttr***^'D— ^©^ 

^tfT^fc. fO±TUSP 5 6 0 1 9 8 0^$fifC*3 



S^P-^^tf^©^. Kfi$©-tM* XSr^rX:?- 
0T^©-tr-rXlCjiL^:O$^THE^Enin 

[0 0 2 1] £fcU S P 5 4 7 4 7 9 6 ^$B(C«, H 
*B^®(ca*ttRyCffi*tt©-7h'J^X*^U. •?-© 

a*tta5#fc4«aa©tt«s£t;x'/xi'* hj^-y > 

/UUX vx y r-#>'/iSS (Piezoelectric Impulse Je 
t Pump Apparatus) ^ffll^TMS&ltfctij-frLi&T, ^'Jp* 

[0022] b^ucin^©^7a«{c«, ^jwsjs© 

*a©*aE5!IS#r<5*»7 ,, n-ys-f >^5?xy h 
OiEffi ScE^-fr b * -5 gtfff «f"I S Bfl* $ nt ^ 

[0 0 2 3] 

[«^©**©»MI] (7D-77KfflM) HI 

n-yyu-f ©«jft*ffi©*«SKWHT**. II l icis 
^TlOl «PttBM<tLT©7"p-^ «*«Sn*:7 r n 

(/>om . i o 3»asp»«ya— y^is^an*^* 

Hffi (^JA«S?g^7X«^) , 1 0 5tt-f>*5?xy 

1 0 4W7Mi? h'vy Hi 0 5^e.ttttJ*n 
fciS^O- yS-^tf^TSS. *^IS12tt. 01© 
A^-^i"; K 1 0 5©A-A^»fEia-eSt). 

0 2 IC&HT 10 5 «A-^;Uv»x ybs\yh\ 10 7IJ 
ttW£n5^&&yP-7£^tfi&#, LT 1 1 7 



( 11 ) 
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^nt^wio9. 7;u5-£A^-e^j££n 

TH-SflHI 111-1. 111-2. =.2 □ A3?TJgJ5S; 
snT^4**kfflW#Bl 1 3. Wf&mi 1 5SyM 

[0 0 2 4] R»^"n-^e^tr*ft:i 0 7«ttffi^U 
CdttdtJ I=J ) 1 1 9£T£"C&0. ^©ll^tCt 
oT^-^*X12 1$MH^5. ^^Ttlll 10 

i-i. \ \ i-2\zm%m^<tiat>z>t. 12 3T5 

ttttl 0 7 U ^-©JE^T^^X^X^tt 

tiib. =j"U 1 1 9A»6«flci 0 7#tttiJU @*B 

1 0 3©«®lC|6]oT^ilt--5. E ©J: 3 

-—owe — i v y \- jvmist, rp'JW y »— c /v- mj Rb l w y , 

•3frT**s - • 20 

«**±El/fcIfti («A.tf l-f 1 0 0 0 0 

fltJU, iRtbtttl x l 0« (C-r^>feJ6iC 
IJ§*®«SE^n-7©X^y hgtt, PJ^.«2 0~1 
0 0 Mme*t?*Sr:t*W* b< . SfcSVxOXJtfy 

S#CD#tt. fttfl^##tt*T*B«©*ffli«rt4«l:: 
iotftSSW. 30 
[0 0 2 5] (ttffl*©4*tt) ttttMH©tt#ibTtt, 

[0 0 2 6] ^Lin^yiy h^y F*»6©l±tBtt 
i^5«jft*i6tt, K*fc©»tttbT«0!l*.K. -^<0 
ttffi*tl~l 5 c p s. «®3S73^3 Odyn/craH 
±##SUV». SfcfeiSl~5cps, «®3fi;*j£3 40 
0~5 0dyn/cmtLfci^ Bffi±Tr©#5M£« 

#n & TiE?t& t. © t & o # icjf jg \z m ^ *> . 

[0 0 2 7] *l:^*©-f>^yi'> hn±ttJ*H4. & 

5£t££#iff •£><>:, ^*lCtiCSJx«2me r~5 0 0 
Ome r. #tcH2me r~6 Ome r <DW.Wi.Zfu — -J 
£, 0. 0 5~5 0 0 MM. ^ftCtt2~5 0 MMCOita 

[0 0 2 8] (BtffljKifiJ«) A'^Jl^xy K^Sy h'^e> 



1 - 1 8 7 9 0 0 
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U3-Jk -f 7 7ntf;U7Jlo-;i/RUHFf25S; (I) T 
^nsziz^l^T^a-JU^tiMftte^bi^fc 

©T&-5. 
[0 0 2 9] 
lib 5] 

R.-6-04CH -CH.-O^-H 



i 

! 

,-A-o- 



(I) 



R 3 -C-04CH 2 -CH 2 -OtH 
R 4 

" [0 0 3 0] (±tBiC (1)-+. R, . R,. R.&tfR, 

\t7)w\>&* *#wfc»a«A«i»*» i ~ 4 ©am** 

SS*^*Jb. m=0JLOn = 0. t>b<«l^m+n 
^3 0T$>-pT. m+n=lco«-&ttm*fcttnttOT 
355. ) 

mizm&&)\z\tmm&s~i owt %. ^u-tu^s 

~10wt%. fty7'j3-M5~10wt», S 
tf±IE5£ (I) T^$tl57-t^^>7;H3-;U?:0. 
0 2~5w t %. J;D$fSb<H0. 5~lwt%^ 

[0 0 3 1] :<D*#SSVJft«§, A'^xiybA 

n&ttB**j£««* tt*»&< . M®m\zmwf7a-7& 
xxyf* >^bfc^-&tc=b, par**** Ft©* 

*>ysnjua»y , n-:/©s£R'biB«>sn&^. ft* 

tt±E©t>©KIHj£Sft<&fc©"Cttfc^. 0>JAtf@ffiSt 

T^^bTb*5tOSrl»<* t t5ft. 2xJU©J:3fc«it 
^ □ - 7" co^Sft ^iSS *> ±BE co^ H^T » o T t> ffl ^ 
[0 0 3 2] (Sffi2:tttt<D«flySfiDflS) Hffl±(C# 

«f-i±baDfc^SEyp-y©x^-> hzmtzmfezntzfa 
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[0 0 3 3] (SHlt7K3KS) ff*U»«tl/ 
Ttt0!IA«. TKSKSift-Jl/ (-SH) StCD 

*Sflte?*-;U (-SH) aSft»-&*-&Tte#. HffiS 
U ■?"CDi!ig^®E7 P P-^©7.#-> h£@4S±©f!>T3t© 10 

^□-^©/hSteXtf'.y 1-^049*®©^©^®^ 
fl^T-SC IO|^ ( Q4lft0C0!l;L»;£K 

7K&~&O t 2$7ktt©"7 h y ?X/A&ftii l >ijl'5:M-U 

&»ttW:B«>&nfc^. - 20 

[0 0 3 4] 8 me r ©&&:/□ — :/£ 

(ffip°p« :BJC6 2 0;+t/> (S) ttK. 
yiyh'XyHOyXMPaiSl. 2~1. 6mmi 
2 4 bTa >J y h;w . Hffi-hfctelt&SSj 7 0 ~ 1 0 0 u 

Stifca^fc. i£@*g±©v^-f = HSittK^n-^ 
*«OSHSiOS*tt, !tttl2n5»©^ttl:fej; 

(2 5t) TT3 0#fggre5t7T£. ft is 

feCDistAStl-So 40 
[0 0 3 5] ftii, YKS HXift-MtCDa^ 

a^7M'Jft*#TTttyx^7^ (-S- 
S-) S»j*U -fflflc*tt«Cli:*«**. L^L. ^ 

[0 0 3 6] B«aH^OVH5 HlO*A*fttU 



( 12 ) 1 - 1 8 7 9 0 0 
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s&tTmn&iZ-ZTikznzN- (6-7KS w 

D'fD + y) X^WSK (N-(6-Maleimidocaproylox 
y) succinimide) £-&tfK& (EMCSKi:Doj i 

[0 0 3 7] 
[ft 6 ] 



(CH 2 ) 5 -COO- 



■0 



[0 0 3 8] Sfc?*— JPajWe^LfeMfcyD— 
tt, m«DNASI^«|4fUTDNA*ii^ 

■r-5^(C5' *a©MltbT5' -Th i o 1 -Mo 
d i f i e rC6 (Glen Researchttffi!) ZM^ZWIZ 



=[-0-0 3 9] (75 7 m tl#4yS) HJfcffrfcfclflJ'r 

KSKSOfi^MCb. #IAfcfx#*->g (B 
ttJt) i7S/» (M7d-7*5S) 
*tf&n*. @*gS?B^©x#*->a©^Ate, 

[0 0 4 0] ±ELfc±5tH«*Ht-*«*t^D 

OlHCti^Sns. £fctt*K7n— :7©B4I£©I3 

h T ©«& y D — ^©^gg £ i§— (CT 5 £ £ **-C €T -5 „ 

-e-©«sm^^©x^>> hfc:iitt*S«:/D-:7£««t* 

gE£©A-1*yjy-r -fef--> 3 >©&#;Wft5;:££ft 
D.J:?) -Jf *§S©fti: Lfc8ttgttt<Z>ttttJ-ra£|E7!l 

©#^#^<i£ft-5 &©£#*. ens. st^sgtcetg 

tt, (011*. ICi^THffl 

±(c@^LfcS®fyp-y^it^, K?iK>*£©itni;: 

ft t H#-r * 'Sffi* t © m icj > # - S5» t l xm pl « 

^^^l~7eaE©7Jl/+U>SS^AbT*5^T ; &A 
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[oo4i] (7 k <nm.m fr\z*mw\z%% yo- 

■5^#:<i:LT^ l J-t'J>7. 5wtX. 11*7. 5wt 
X. ^^-v^'J=l-;i/7. 5wt%. ±B-«SC (I) 
T^£tl<5>#tig©7-fe3 1 U->7;l/:3-JI/ (fclAtfjBfl 
« : 7±.^]/S-)lEH ; r-f >^r5*^ (ft) 10 

ttfi) lwt%^WSfflSt5. 
— ^SjWB^UTH*. *$*««Atf2-5 0 0 Ome 
rg«. 4*fctt2~6 Ome r a*©-#»RK:/n- 

»yo-^s±aatt*»c, «^.«»*3^o. os-so 

0/iM, 4$lCtt2~5 0 tfMOUit, K^OJhSflE* 4 
1 ~ 1 5 c p s , &\Z\Z 1 ~ 5 c p s . %.1iL&ffiSi-h1fi 
3 Oflyn/c m;Et±. 3 0 ~ 5 0 dyn/cm 

tA7Jl-^i7 h'S^y K®yXJl/®tOlgf8l35U. 2~ 
1. 5mmigl;Jfiast, lEA^iyh'xy 

360X720dpi ©$•&£:«:. 3 6 0 dpi ©y&|Sj 30 
te«lEttffl»2ia?Sl!tttiS-fr. 7 2 0 d p i ©3&GHC 

fa i Ettffla 5 @^ttia $ ■&* t v» 5 # y 

>^*bfc^-&. &-i?©X*7hflC^-7lj;|!)10 0 

[0 0 4 2] ^^fiffl±07KS HStif*^^ 

iCfiglH tc H£ £ ft 3 * T-i£B*B * #J itnam^ * 
> A- |^(c#fiT-5 . £ ©P*M ti-hBE L it «t 5 (ctfij*. tf 
^rU (#52 5t:) Tr3 0^SST?+^T^-5„ *-©&@ 40 
*S±K; TjkSJfoW&g^P-^ifc^at LTfety 

[0 0 4 3] ::T;©gil7D-77K^UT, 
OT;U;f«tttrera4fttt«£fT&5«£©ttttjflfa (S/ 

Nit) <0(oi±i&ig^c:t$aMiUT. teM^^D-y 



0d*.«2ISWgflE«l,fcij, Bffi*BD©«tt:/n- 50 
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yjl/©fe:7n — 77l^^©#IS«:&*©;*#y Motf 
©tt*#**Wfcfcv»»£k:ttfTfcfcfc<T'b6ir». £ 

[0 0 4 4] dfiD«lfclxTf^«-r*7 r D-^ , 7U'-f»4* 

7j^SB^iClBg3 ftfc ~f n — ~?7 v-f tS, -?-©i£#&y— 
#iW£&©&fiJ-$\ ffiSEJUW^^lcffli^ft-s. 00 

K&v>7')i*\z^nT^z^mft(D&2>—m&mii 

tl«*©X#y ha»Hffi±fcElt*ftT^S:/o-:/7 

-y- > v xumm-^mmm t#m ? a - y t 

*VW7U^XT£ck?&*#TK«^fc&, &*© 

«©#«©*a*fftt3c:i3j»if**. *fetJ->y;P4 ] 
JC-^ i*lT » « Att— *ttttflfc©tt£E£l ©»S fcffl V» 
•5^-&lc«. ttflCM— *«tttt©tt%E9i|©IKft©«4i 

-r>y-T-5. ^:ViT#-*©^3j?y Nfc-y->y;i/*«*&u 

A-T y' K©=t^Srm^£iS^©Hai©^ffiT^mr 
*. znfcJ:0*«-*«**©*fi*Eai©W£*fTfc 
5Cis6«T**. Sfe*%Bj(c^t3^yp-^"7U'f © 

4#SW^»E?U©^^ U— ->^DNAfC^-g-r-6 

i4S : & ; fi-r-5'fk#tiK©x i7 >j -- > ^©jgffl^#^. 

[0 04 5] (-f >9zSx.y h^y H©ffllS) &*5±I2 
W»C*HTttKx\/jR^©fi«iBESfiJfflbT/X;H'a© 

^^Ptm-ttL^-strx-y-^xy h^sy H^fflviscit 



( 14 ) 



11-187900 
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[0 0 4 6] mk:2«±o^#5/ MaT$«-dn««K 

y b*\y FSm^TfeSLVXtfy h&I^N;:Bte-tKJg 

(PNA/DNA) l/a-:/©— flJiLTt* 

tftJtLTte. ?**zsV#m& (DNA) ^D-^, >J 
(RNA) ^-^Rtf^:/^** (PNA) 
^0- y$r-g-tJt)©T*-5„ PNAteDNAfC-^ictlS 
4fflOifia (7f->, ifT—>, 5 1 5>. ->h-») 

"STL. TfBS: (I I) }Z^Z~tl&ffl£ffife'&gTZ>'a'i& 

[0 0 4 7] — ~ — ~ 

[it 7) 

H 2 N^ ^Base 
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-Base 



V 
V 



(II) 



Base 



10 



20 ; 



30 



OH 

[0 0 4 8] (it* TB a s ej HDNAS«j8t«4 

ofiin^ss-r. *fcpttPNACD*sft*»t)-r. ) 

PNAte. #JxJ;f t BOCSlfigSS^Fmo cS@ 

f lTPNA«DNA^RNA§^^t 40 

a-3TPNAt*»-*«WtSS* 
3 : &aiRC!)*»flE«0«BBE*fffe3^fi3&«*<. HiCte 

sto/w^u ^ k tJt«uxPNA taw— 



JilC»Ji"r*J:t3jf«T#4. ft#«fcHU ^RtfPNA 

yZU-TOSffiSib^El^^ffitLTttDNAyD-y 
^>RNA^o-^<!:|p|«^, PNAyn-^ffitS 

m tTK^Kas offl^H) p 

NA^^O^-^fiOgAtt, #J*.tfPNA:/D — 
^^»N*S (DNA05' ^StctBS) tg=-^--;i,a* 
^>Xr^f> (CH(NH,)(C00H)CH,SH) Sf^^At^ 

OcDagAte* MA«PNAyp-7©N*«fl!)75y 

oTffTi'S ^t^T'^^o JfcPNA?D-^N« 
<D7^J S t MX. «N, H (CH, ) 2 0 (CH, ) , 0CH, COOHOcJ; O \Z 

WuiT'U >*-S^LTPNAyD-^N*«l: 
-£^LTH«i<Di££S£WAl>fc»^ PNA/D 

[0 0 4 9] SfcPNAJ«0*»fiic«k-3Tttzk^J* 

3^»0, ^f>^yx7 h RtUJ ffl <7>*«= ft BIM-T -& BR »4 
PN AST«& h 'J 7;Wp»*. («Atf 0 . lwt%h 

«im^<utH PNA*a^yXT^f>JISt© 

^^-Jl/Sco^blCck^f/X5 1 >^^^tt^(»^ PN 
AO^-^S^HffiSI©^ K = \*&t.<DK(t&hm 

-^RNA7D-^*SSt:2gALm-J«tB 

PNA<9^tCteA*:/;i/vxy h'Sy HSJB^fctt 
[0 0 5 0] IC/D-7i l/Ttt*»ya-7l:HS6 



( IE 
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*S-&i5Jtgft'J;tf>h\ y#>l*fc»»«fcHg-&T»JflBfcU 

y k tfe^-zimts.* y rf^y^ h y 
m) m&7a-zf£VTm^2>z.ttfT22>o z\z>® 

[0 0 5 1] Kk±mWLtzmz-(>>7i?3Ly hatmzfa 

yu-zrrv-Knmm-xmz&nte. zru-zryv-nt io 
mtt>T®%\zMi&-?2>z\ ®\zmm7a-y 
£mtemm£<Dm-?&mi&GrfM!8.2tiz>m\z&* tct 
mM&mxLtzWi'Sizte. mm&niz^&o ^frm&m 

7*mm&<. K-z>^mzmn^nn.wmyu-zfy 

[0 0 5 2] ^:*5^<D^«i:«*:5gB^(c:*5t,iTS<jffit-9x • 20 
(SNJt) Jil^±S-a-*^t3&tT**. £fciSg 

co # i jp^ottie (c * o xgr'p<D®.w-rnti*<k vtit 30 
b t *>mm<D v x ;u tc 7. a - xtc /□ - 

[0 0 5 3] BI5{C, #!!B«K43tt£7D — :/7WfiD 
— «*S-T. BIS (A) «^SElTab D . H5 (B) \* 

0 3±icv hu^^tttE«an&iaaj («>x;i/) 12 

7S»J«LfctW*:«|i6ewr*VhU^X/ , «^->l 2 40 
5 S«W£ttifi?£*~r*. VHJ^X125 K 
.fcoTSWcRiBIStlfctfxJH 2 7 IS. Vh'Jd?;*/'* 

t. -f-oiiattiaB&frSftt). fonii 2 9icte@*B 

1 0 3©*®*«gaL^ttlUc»S. Sffll 0 3 OS® 
0, f9r5t©[Eg&{;::/p-:/ WFHsi*) a<B5t$n-cn 
[0 0 5 4] 7 h U ^^^^->6Mt4ttfttt. 7 



) <$ffl¥ 1 1 - 1 8 7 9 0 0 
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^fctt. ttUAft. s/NJtRrWMttt©G]±s#tf:T 
©«BB«M«*tf&*i*. KHfeO^IgtbTW, 7:7 'J 

Jttt»KO**|E«il/Ttt, mifUVl/y^h, DE 
E P -UVl/y^ K SR^*afl;«HB«ftJav»«^t*» 

7v 5 Fit^&l'->*7. ^©^tfl^X K J-frvyV 
HHS-zSTVi-y h + y>*l^y7, h^©tf;->*w>*7. h 

[0 0 5 5] DEEP-UVl/y^htlTH 

i/^httt, Fdvtii, ^j-jv^^ -y y ■■is— K 

-/ry l^—hv-tf y ^fMy^D^-J^b >— i5£ — 
tf. #WM*y 1- h'j>^3/'j;^n t; 

3, 3' -y7yK-y7irj|/XM>, *5«fctf. jJ?U 

* ^ & v jum. V y -> s?;p« Silt wa c: t **t tr a . 

[0 0 5 6] MMftiliHH ^>l/7xy 

a, 19, £tz\t. 2a«±©3ta^iBi6a*2~i 0 

+ ->7^yi/-h. *5<t^ 0U?>zs7!7>)]s-hm 
[0 0 5 7] ^c*3. ^n-^iWttttRosrtuftolftHi 

[0 0 5 8] ^K±|3bfc*a:»»*ffl^T-7hy^^ 

- > * Jg/ST-S — o ©^rft t b t teStsa® n - 

ittZ>Z\£\Z£0rt5>-->if-rz>£ti>-SimT-$>Zo 
[0 0 5 9] CIlTfVhy^^l 2 5*»ll»tL/£« 



( 16 ) 



11-18 7 9 0 0 
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•> x jvm cutis $ nfcsfc * ^ d - :7»ttiwr , ©& i; o 

(^n^n>^5*— >g» *BS<*Jlit>flI«i4: 
&3 = 10 
[0 0 6 0] 3ft. ^^h*, «[tt«O^MS4tlHO 

T'P — d© 

[0061] $uzo x.)UDffls (mttmmom&m & 
7a-zrti&&i%mte.mi$.tT2>j3m\z^>\,*Tmw? 

^a' ir*B fits t Ola^o-ii-iri •sTS'feS. MK-tf:/ 

n - 7 i l x*ss ic & m a l tzwm zr p - y 

KS£*$ALT*5< JlfcT^x^KflMfcUfcttaya- 

75 ; &ztm7a-7mmz&-rz>mm7 , a-7\ztt 

* W*Sottoii^bti LTtt, «*«;&;pji**v' 
JUS 3 KRWftOWIf^'P— ^**^OW 

^^©m-g-tj-e-te. ft-;nt-7HSHS©a 30 

©fc©T&3. 
[0 0 6 2] 7S.y& J $>3:#*i/m<Dimffii&ffi^<DmA 

it, mmi>fzmizmfati>Tj}7 7>fc&m^z>m£:iz 

it. £f*lMt;& U £A-*»*lMb:f- h 'J 01±m<D7)lti 

#3 (tfiJAfcfN- 0 - (7 5/1?;!/) -T-JSy^D 40 
7>it^ WX-lZr-ifV -> tf h U * h 

x«aiBi:7syig*Ai/ft«i:N-?H5 
-arse iT-^7 7.SSStc^A-r^ c: t*«T£*. 

[0 0 6 3] (75yifJl/) - t -73 50 
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-5. 

<DN-/3 (7syx?;w -r-73/yptfjUMJ* 

(CH.O) ,Si CH.NHC.H.NH, 
©r-^'J fcf;i/MJ* h : 
[0 0 6 4] 
Hfc8] 

(CH a O) 3 S i CgH 6 OCH 2 CK-CH 2 

[0 0 6 5] ®7?W5-^-4- (VWSH7I 
x;L0 b : 

[0 0 6 6] 
Hfc9] 

G 0 



[0 0 6 7] ±fELfcBffl<9«®4fflaSC:fct<>TX/j^-> 
SSr@4BS®t*©Abfc«-&. igX^+->»i:7'P-7 r 
i£*3-&;*-fr;fc&, *SJS©X#+->SS:X^y-;i/7 

«t(3, £x;U©l£®£g!7Ki±k:t^C<ha<T£?-S. £© 

mmtya-y^m^^arz'yx.Mzmya-^iinm 

[0 0 6 8] *fcBii LT»iS«tIU««§, h 

AtfOrganic Thin Films and Surface, Vol.20, Academ 
ic Press©a5*fcE«©*ttfc±OWfiStR3ftBilC7lc 

±f2L/fc;tf 7X«©«-&<h|f]*3U;:73 ;i^>I^yS 
ffi«®^©^HJ?;*©^Mi~?T&-=>Tfc«fc<. gc^ 

ttv h u i7xmmmzmj.-DTh^\ ^ s U ^xjgjs 
[0 0 6 9] g-fc. »igastRK::/n-- 

t LTtetfUAKf, #g§BS 60-015560 ^$BtCfB 
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[oo7 0] nn&m&<D&i&tm*&<Dm&, ffi 

* h uzsx hm<Dmft&ffiffi-cBi&-2nz>mtr\zi l -£. m 10 

[0 0 7 1] u^STlt £S6*>iV>A«^D-^» 
#a««*tt©»'&te-3^Tifi'<&#. ^D-^jStt^ta 

[0 0 7 2] V h U i7 7.K& — ><D<7X.)l>CW( X-PM 

w*. *«-©-y--fX> «KftHefm*4i« f w-£#© 

■7 h U XAy- >©Jg ?hU^X/^- 20 

[0 0 7 3] Mtltd H5fcjjVraS«£¥fT&a 
OWf®3fi«iE*»»«<!) , bC!>K:lD*T. 

[0074] xtLrti, £j&«©gc. t 

Ki*©ij-'fxs#*i/fci^ *©»««# 3 o o 

/im£tWI$L!ri. 09*. «, HI 5 \ZteT^O\Z, <}X 

-?-©132©ft££2 0 0;tmOTit5utA«tf5 t 30 

0 (imHT, njgfr-5JS-&tt-€-CDii:g*2 0 0 Atm^ 
TttSCWtJitln. •€-©;*:£ S©TBBte0y>Lfc£ 

[0075] s-£x;K0iayijjgflgtt. giswi^tc^® 

arc* x^ottusrs i/TE«-r*»*«Bfacj6i; 

[0076] »»-r*^x;nw©E«tt. ey*#-f>* 
s?xy hftTyn-^»«e^x;nc«i6rai>»ci±tti 40 

©#w&©«fc*»**»fiM4£*rtrt-*&, x 
;pp.a©iEfii#9 x;u©ggi|ii© 1 / 2 ~ 2 {go^sic* 

[0 0 7 7] «Atf. ^xJH6iE*»»*d:-r4«d 

©»fe*e«Mt"r**£K:#afc*&s <w >^x 1 50 



( 17 ) 4#§B¥l 1 - 1 8 7 9 0 0 
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-f>^\ SSWilcmXlcm) t-f-St, 3>t*± 

tta>e> 1 0 oi@x 1 0 o{@, sswa. 100 o®x 1 

0 0 o«6t±cDya-^aa*«#aE-r*ct3&*a*L^ 

OX*. ■7HJ£rXg#®1MX£ ! b5&Ji:l/T, ^x;U© 
]E#»»tt©-ia?£l~2 0 0 /tin, RtfTa^xJHW 
©S&$£2 0 O/imaTit^O^itbK 
[0 0 7 8] $fcvh'j*;*©jpa (B4B&Hft>&©n 

**. ifSL<ttl~2 0Mmit«uiW$LV». IP 
'6J:©,k3fc*;£i-r*J:£fc«koT. MA«-f>Ji? 
xy httaft*fflV>Tyn-^}§aE*#^x;Hc#t|&f 

-r >9$?x.y botih^tcDmrniz^xyo 
— 7»tt©wtts, mya-ymm^m^msm±iz^ 

©tfflCtft C £ /J*T£, y SX 3> ^5 ^ 

[0 0 7 9 ] iKJC. ±8B©M£b-l*$eHJ©±IET©'?x 
;i/©i§Wi, 2 0 0 nmx 2 0 0 Minx 2 0 Mm. f & 

8 0 0 p 1 1**. cowxt?. p^-r 

5>?x;HI8©SBSi (01©x) <bH«lC2 0 0 ymtt 
*i 6 2 5fi/cm»©^x;i/^«*<#e.tl-5. -f&fr 
W-y-tLTl 0 8 {i/cm'£U:©^x;|/&S£*r 

TEJjMMVitL, »*-r*f x;HB©EIBt> 5 (imi 
U V HJ£X/^->©JP££4 /imitSt, £x 

;i/©2§wao. i p i tfeco, •?-©&« l o o o o o o 

i/cm ! i/i5. 5tfmX5(imX4/tmO/^-z 

[0080] ^mmn\c^xyu-ymm, 
^"p-^tser^frttKo^x^wftiieftfitt. eg 

«tao. i trn u <y (p i ) *>e> 1 ^-y u 

•yhJU (nl) Sfc. VhiJi7*£tti£3n<5 

^<D%W&fJ\Z J: 0 ?x;U©$!f»£±!H!5tt©?K£0x 
0!l*.tf, ">x;U©l 0«*»6jfcl 0«©*S*«I6 

1 o n i ©jsswjs&rs^ttc^i:*. ^i-rn©^-&tc 

fe, w©«t5^§©«?©^xJ^©«Sef4. -SSW/J: 

ttB«fti«l6««flEtfi»K«i(er*c:t© 

T#M^?i5f hte^fflViTya-^j§^*^x;i/ 
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p 1 T^gCl 0 n 1 £©,&T ! b'?x./l/'\© 

[0081] #a«K«k*itf. «»©/£*« oa, mmy 

a - y <h HfflS® i ©RJS £ 9 x Mz «fc D £fiW \z Mm 

sn, ttflj>&fflK:£*fr©ana«*oTt>. *xjp 

[0 0 8 2] *58^ICfflV»*-f hffittttfclM 
[0 0 8 3] £C:3T#fgBJftCi5^T@*Bl 0 3 <hLT 



( 18 ) 1 - 1 8 7 9 0 0 
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[0 0 8 7] mmm i 
(i) 

*flK:-ift«Ufc. ■*©«. «adfT2 0»WiB*««c» 
*2-0»Wfft>fc. OTCfcttSUfclN* 

[0 0 8 8] ( 2 ) Sffijaa 
73y3S*ilS^Ufc*>7>^« (N-/3- (75/1 
-r-75/7Ptf;i/HJ* h*->->5>) 

ti$'7>tJy-7V >ifM (ffiiPp* : KBM6 0 3 ; {f j6S 
ftfli («) tfc«) ©lw t X#»**£iRTT2i* 



lu. *©±5tt*f»a:bTttffiiA«, ^jseae, mm 

-tf*-h#tflg, <l?UX?^>fE «Mti;x;HiHg*ff 
a»*tf6tl*. *3tttK*«©3t*W«:lftffl*Hffie^ 
*«:^-f*a-r*«^fc:ttJt*»k:Jlfi©affi*fflv»* 
HitfffSK. *-jfl>:77v**©JI6®»«»* 

[0 0 8 4] *«WTrttCin6yn— ^7U-f fcs*-r 

^*4*r©s*s#*&l. jgattR**frte«*, Rrt; 30 
&fits.o* mmnv 3L)uzmts.z>Kfo-?<<%yimom& 

< i t> i a©*K3&«»» < t fe i aftig 

-r*. c©«-&. -^©isic. ««an«»tt*«. -r 

T- IC JgfiK $ tlT H -5 7" P - 7 7 l"f © 7" P - ^tftiG * 
nT^£9x;UtC#LT3I;ifcMT&9. 

^llC^L7 v ctl»©i-5t^||il©tlK©#-< 40 

tt#»ttfc©T. d©^-&ic«^x;u«^7Kit> vhu 
«H©0«&fc:t>, ±izfi©J;5tc, -f >*5?xy hftSfl! 

[0 0 8 5] #Rgma, *«cns^"r-6fc«>K:tt«e"r 
s^n-^om s*-r^*»H©*fijj«« 

[0 0 8 6] Ui.TSIifi^JS: ! b-s)T*^BJ$Ml'#iffltcSi 

50 



&^TC:©»«K-hBB (1) 
(2 51C) T2 OflfljaUfclfc. SI^JbtfT. £* 

#x*#7;**©WSK:fc*#ttTtt*Si*fc. ^fctf 

^*«£1 2 0 < C(:JnSftL.fe^--y>' : f J Tl ^K^— i7 

S'T^i'v'X 5 H (N-(6-Maleimidocaproyloxy)succini 
mide ; Do J i nttffi!) (^^EMCSiDS) *2. 7 
mgffib, y^fAXW+vF (DMSO) /X* 
y-;l/©l : ljgjfcK&JliS&tfO. 3mg/mlt& 
*«fc»*?LfcEMCS**«ffl*Ufc. ->7>*-^y 

t2Wfisi«i,t. ->5>*^yu>y5astc s koT^7 

X^SiCSJ#StlTU-575yStEMC S*§?£©# 
^^^v'JI/SSrS^S-B-fc. C©tt^T7?7X«^®IC 

[0 0 8 9] (3) 

fiKLfe. f«C*5E?iJ#^l©-*«DNA*)S(C«DNA 
iW)'&fiK^T©'&fiKPttC9 1 ^--;U ; E:x^ 77<7 (Th 
i o 1 -Mod i f i e r) (^U>'J+)-— ^ (G 1 e 
nResearch) ttM) ^ffl^-SVtCioT?^- 
;i/ (SH) imifc. tt^T»*©JK«««frV»D 

b> 6JlT©*»fcffllr»fc. 

E?iJS^: 1 

1 ' HS- (CH, ) , -0-P0, -0-ACTGGCCGTCGTTTTACA 1 ' 
(4) B J yj >^-l;«t-5DNABttti. iSit^StS^ 
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±HEE?iJiHt 1 <D-&mr>NA&9t1&&imm < J4 0 0m 
g/m 1 iZ&Z^oiZTEmiG. (1 OmM Tris- 
HC 1 (pH8)/lmM E D T AfrmW \zmM 
U -*«DNA*«*PHBLfc GE«tft:il&ti:ft«3fe 

[0 0 9 0] ^U-tU>7. 5wt%, Sc??t7. 5wt 
%, tt'JifV U—)V7. 5wt%. &.tf±ffi— /SSiC 
(I) T?*S*l*7'-fe5 t U'>7^3-;i/ (ffia« : 7-fe 

w t x^tsymm^mMi^. ±tiDNAmwzm^., io 

— #«DNA©Sft£i8fl£&<8 tfMifcS.fcSlCSggEL 
fc. I©I#©aiIM3 0~5 0dyne/cm© 
$gfflrtTS>D, SfcttflEttl. 8 cps (E^iftSSth: 

(*) aso T^ofc. 

y >9— : B J C 6 2 0 ; *ir/> 

^ - ^ ./.Ttte □ . r> t o z? o o . a-r / . r*4-.\ -w-mii\ 

^ V rwj -TZI . i~> J U ^ W , T V / / AVNV T-LSStV 

^fcC©;\*!/;Uv 5 x.y hZ?V ><5>-U3 60X720d 20 
P i ©«&«T"EP*pJ&g-e&-5„ jfcvs-ecco^'j^ — 
»C±fB (2) T-MSLfc#7 7.*££g;|FU 7n-zr& 

#»ffi<h©^flttel . 2~1. 5mm^?fc. Sfc* 
#u/7-^>^tt. 3 6 0 d p i ©^fCtel®©;?.^;/ 
5V >#<D%k2 HKOSttfflSrfr^tVi. 7 2 0 d p i ©;£ 
finttel [iJCDX^y^^ >^©^5 0©?Sn±ttl£f : T&-5 

3 0»rajJDS5 1 'V>A— F*3t#eb. ^7XS«I©7 30 

■Hrfc. ft43±IE^ r U>^©lia:W»fP*fct)ODNAy 
a-^JS©Btm*«*?l2 4 p 1 TS^L 
[0 0 9 1] (5) yD 7 *>« 

1 M NaCl/50 mM U >&|gffi$& ( p H 7 . 0 ) 
**T?ft»U #7*«*ffi©DNA«r£tltt(*&^£ 

fTofc. 40 
[0 0 9 2] (6) A-f^ijy-f-tf— > 3 >S* 

ia^ij#^ i ©DNA£«ttWfrttasEyu*#-r*-*« 

DNA*DNAS»^J««Tr^Jsfib. 5' *JS{CD-y 
3>«tS^*-a-T«KftLfc-**DNA*»fc. C© 

®at-*iDNA&lM NaCl/5 0mMU>l 
(pH7. 0) t'S^S^l nMLU^>^\zm 

8?U n©*tt*fc±E (5) Tftfc:/^-;/*^*!!^ 
Lfc7 r D-'77 , l"1'*«iRU, ^tfi (2 5t) T?3P*M 

/wyj^-i?— >3>K**fft>fc. -toss, t'd- 

^7W*1M N a C 1 /5 OmM'J >g?fgafi& (p 50 
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H7. o) mi&T'Vc&VT-fa-zfmwit/u-jyy^ 

«: ARGUS 5 0 ; X (tie) tfc«) Sr 

$iru d— ^5>Bt3S-r«7-f;i'*— fey hzmm 

[0 0 9 3] ( 7 ) 
*BMfc-*fllD N A t ^3>T y ^Tfc 3 E JlJ#^ 1 ©#[ 
iyn-^#7 hX'it4 6 0 0OSJtfiif*-3fc. 
ift/W7'J^-tf->3 >&©« h 
*l/Tt>«taB©^D-7"7HSt3ltWI* Crn> 

A^yo-^7 l^-f T?tt, 

a) #*©*#-;/ h^(5«R^T$>t?T> £&-?-©fi& 
*%7 0~10 0 Mm©8gHrttC^-5di. 

b) P&TaXtfEy htCfflfcte'S-* ©*#>;/ h<D\M& 

tv&m^. m i o o Aim©x^— xjjswq. #*©x 

L ..AOT„t >.)r.[JRI*.fr.Xr(i.T 1 r.l — r - y \ ~z \^ 

c) h©fr£3&JjWftoT^*££a«9I&a>£fco 

-fc. ^ ^ - 



[0 0 9 4] d©dt«yD — ?7H iTA-f^jy 
-f XLfcXjtfy h©S«)^tU#<&fft)ii--5)±TS*T# 

[0 0 9 5] USS^J 2 
UJ) 

(l) ±IE*jfi«li© (D (2) i^<|wiatcb 

t f □ - ^ 7 V"i m © * ffi & m & m u tz x ? 7. k * jb * 

[0 0 9 6] (2) ^D-^DNA©M 
DNASi^*i*IHTi?!l#* 1 ~ 4 

1 Tffll/^IH?iJ#^ 1 U. 1 «*Jfcfl:S-B:fc 

t»©ftEJ"J##2, 3ttUSStftS*fct>©*E5S#^ 
3. •?-LT6*|g^$-a:fc ! b©S-E^J#^4 tbfc. 
*itE^J#^l ~4©-*mDNA*ffltC«DNASift 
•&^^T-©-g-fiKP$(CT h i o 1 -Mo d i f i e r (G 
lenResearc httffi) J;oTf t 

-)V (SH) ISiALfe. «t»Ta#©K««*ff«r» 

dna<&@irl, Mmmt^i'a^hi/vy-f-izxmm 

b, Ui,T©H^lcfflUfc. E?iJ#^2~4©E?iJ<&«T 
ffiPm^ : 2 

' ' HS- (CH, ) , -0-P0 8 -O-ACTGGCCGTTGTTTTACA 1 ' 

mmm^ ■. 3 

5 ' HS- (CH, ), -0-P0, -0-ACTGGCCGCTTTTTTACA' ' 

mmm^ •. 4 

s ' HS- (CH, ) , -0-P0, -0-ACTGGC ATCTTG TTTACA' ' 
(3) B J yj >^-lC«k^DNAyD-y©l±m> 43 
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±ffiBajy#^i~4©-#giDNA£ffl^T, ±mmm 

U >^ffl©4:3©^>^>^tC&*©$j#:£3&gU 
fc. #<^Tte:/U >:5Mc±f2 (l) tmCJj&'Vifi&L 

•JO&M ^WJi^X tS © 3 X 3mm04OfflIiJ 

[0 0 9 7] (4) zru<y*f-->ifKl& 

1M NaC l/5 0mMU>BMMf*£ <pH7. 0) 
»*Trife»U #5*«*®©DNA»tt£|££fciifcV> 

-ft. 20 

[0 0 9 8] (5) A-f ^'U^'f-tf— >3 

mvm^ loDNAt ffimwfcjfcSEai — *m 

DNA*DNAit^riE«T?^l/, 5' *SSiCD-^ 

■ft — $^DNA§ 1 M NaCl/5 0mMU>S[gI 
fl£ (pH7. 0) KftiS&igtf 1 tfMtft5i5t:S* 
U (4) Tftfiftfeyn-^T l"f tA-T ^"'J i'-f if 

£1M NaCl/50mMU>KgW (pH7. 
0) ^KTft^bT^n-v^gJi/W^'J^-f XL 30 
feA»o.fc-*«DNASjJfeV»«l/&. ifcfcRT'ci-TT' 
U-f ©#*©;*# v MfcflHMMS* (-3> («e) ft 

at) tmhsiu *:<D&ytm&. mikmm&n'm&Zi: 

ARGUS 5 0 ;»t»*Mi^^ «*) ltd) 

U P-^5>Btc5g-Tl>7^;U^— try h£3£*Lfc 

[0 0 9 9] (6) SI 
«MMt-**D N A <h^±V 7fT*4EJ»* 1 ©D 
NA7n-70X#y hTti4 6 0 0OS*iT*5CD 

l«aS©5^V2/^B5>J*#-r«E5««#2 0!) 40 
DNA/D — ~7Q)7s.i$.-y b~C\t, 2 8 0 0 ©&ftfi#*§ 

DNA/D-7(5^#7hTH. 2 1O0tS477f 

©¥$mT©awt*Liw§&n"r. 6i«sxv 7 f?3 

gB?«#^ 4 ©DNAT teuft B«M * nfcfl* o . K± 
©»J&»S. DNA7U<»«±-T?55£«Mtt©-2MHD 

[oioo] & ami 3 

(*#+©DNA;/n-:/©S^£/l:/;i/>?x>.y htttti 

50 



(1) DNA/Q- 7©dS 

NAg»£j£*SfflVvr'&riiU *ft 
0. 2mg/ml, 2mg/ml, 15mg/mll;ft 
•5«t^{CTEi§S£ ( 1 OmM Tr i s-HC! (pH 
8) /ImM E D T AtKJ§8£) MOSft 

saasjoDNAyp-^sttSHaufc QEtKftaft 

: 5 

' ' GCCTGATCAGGC ' 

(2) B J fij >^-(C«t^>PttB 

^'J-fe'J>7. 5%, KPg7. 5%, f^ij3-JP 
7. 5%, ±E-jRSC (I) Tw*n*«|jfi**-r47 
•fe^^>7;i/n-;U : 7tfl//-MH ; ill 

»U dCD7K^S$*±te (1) TMSEbfeWEO. 2m 



[oioi] mz&yv >?\zA4-*)-'(x<DT)is.m& 

fi. ±IBXU 7i:3 6 0X 7 2 0 dpi ©fgTX^y 

/I'ilTB J 6 2 0ffl©rU|g©-f 

81*1, it. C©*flsfcfh4tt©7;i'3«fc**l,TfT-3 

[0 10 2] *fc**©7JUS«±Kl^7l«y hSnfcft 

D©#«te2 4 fcfn ij y h ^UT3 6 0X7 

2 0dpi ©fgT3 X 5f*-f>?C5lU7l:Xil?y 

2 4 (hfZHJyh^) X (720X360) X (3X 
5) X 4ft= 3 7 3 At 1 

r©Ioya-^giSA«St2 6 0 nmtc&tt 
**ftflEiEiRSnfc#Ett:fD-;/©2 6 Onmfcfilt 

[0 10 3] JtE (2) ££<H«©»fts£, JUS 2m 
g/ml, 1 5mg/m 1 &*©7o- 7fe?&\zn^T 
fro*:. ©ttl)lffligft:©M^D - 7©Mi5 

gB3 0/iM (0. 2mg/m 1 ) Rl/2 2 5 AtM 

(1. 5mg/ml) il/ft. *»*35»60«3nfc7' 
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[0104] o) mm 

7f^>^l8+, ^';HOh5y;k 0!l*.#*i!fcHi«S 
tt— #J?B£b&a^fc. *fc=i>hD-Jl/tbT7;i/5 

>i7©x#y h tmwtfn-yoytfy b&mtittzTZi 
ttLfctZ.^, m&3 0 tfMO*#ftfflHT 

ffrSbfc^JJW b©*#y^ >^ttiHte. -f>£7.# 
y h©^n<h5&i:|5l^-Cabofc. SfcIS2 2 5 MMffl 

LT«T©an*»B*6nfc. 

[0 10 5] *»^J4 

(; y h7attfS>&MTa-7\z^ilz>&m 
©*W) 

-M-)-M@E^i3-^©-&* — 
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75 i -> Taj ttBM) *^5llfil0me 

r (-g-fiEiH,) . ol igoA (40-60mer ;7? 
K->7tt8) .poly (dA) (300~400m 
e r ; 7r;UV->7ttM) £ * n^'n T EfciTCWRL 
TfM*aME*«lmg/m 1 fctt*«k5««U A£©g 
^•5KK^a-^?gSrfflScLfc„ 6*1 Ome r ©ffi 

mm (mm&: 6) totoi^ts^. 

SB?iJ#-§- : 6 
' AAAAAAAAAA 3 
(2) ;^J|/yiy h^'J >^-(C«k-5DNA^©Pt 

m 

astiS (i) •nm-zn*7-k?-u>7)\'3—)\, m&%> ■. 

7tfl/y-^EH ; J\m7 7'f>frS.*>M lwt% 
S*tr*»ttfcfl!jftb. ^©*»*T±E (1) TfttiL 
\sfz&*(Dmi-7n-7-®mzmmM8tiiW0. lmg 
/ml i£*J:3fc:*Rb;fc. 

[0106] |HM0iJ 3 t |fj## - K ij », ->* (c^tt b/t& 
*©«*yn-:/8ttS7^5«±K:iitfflaii\ 7.^^ 
>ytt«£I«lCT«*b;fc. 0 
me 0~6 Ome r ©^gf^P— ZfizMLX 

-77H* s f?>nfc. ^;3 0 0~4 0 0mer®g 
gET/D-^ICMLTfe. S*MtC«|Wiei©7'D-^7^ 

E?iJ#-St : 7 

' Cy s-NH (CH, ) , -0- (CH, ) , -0-CH, C0NH 

E?y#* : 8 

" Cy s-NH (CH, ) , -0- (CH, ) , -0-CH, C0NH 



££KiBB-r**#©ttJtt*fl:*«£i;. rt^yiv K 
s\y K*^©tttii©*(^ttd { e^iEfii(C^o^:^t% 

[0 10 7] #IC&*©&gE7P-:/Sa££;fl^Tffri£ 
Ltc7a-77U'(±<D7><fiy h*|«f5W3 iPOttHcb 
TBiRLifc. 0iRLfc;Rlfe7 r D-:/»ifcl 0 0 n 1 
ffiHPLCTMU HtaW©»*t©ltttC«t-3T« 
*yn-^©«JWr©#*S*BI^&. ft*»«HPLCO 

10 %7-fe hnhU;i/JB*«JEfc«tOtT^fc. *©*S*, IS 

•oXVm7"n—7\*/t7)),$?x.y hSTO!tlill:J:?I 
t>JKRSStt&A*:3fcc:iiW*BT*fc. SfcEiRUjt 

H4^^-r«fc5IC3fflS©*S©SffiEyp — ^"ttS 
SSBHail 0 ©S7&*lHliK£n;fc. 
[0108] HJSfiaj 5 



-20— 3^ >n— "tyC 1 0ft\ 9 0 (2 5'C) til 

iSb. ^©yn-^7W^/H^'jy'ft'->3> 

-77 K***-r»jtt»flEtraa«©S3tt»a*-*^. 

□ -y*SB8©^-;«<h©i^-&KJS«3 0#T«l£i& 
7lTl»5WW5*ca:?fc. — #R«P3Mj&« 1 0# 

(o-yu—yy u-r tt^ss^j i ©-^nictt^T. 7 0%i 

30 «©fiHfe«T*:afc. 

[0109] mmm 6 

-f©SKjg, RlX-^O^P— y71^"f *ffl^fc®W!KK© 

(i) _he»KMi© (i) (2) t^<ra*k:u 

bfc 

[0 110] (2) 7p — :/PNA©-&J5£ 
TtBE?iJ#^ 7 &tf 8 ©ttSEMSW-rsyny-r >fe 
40 ft (PNA) (H*A— fey^^-y (*0 ttffi!) £ffl:g 
bit. CCPNAttN*a (DNA© 5 ' SfcSglCffliS) 

ic->7.T-f>s» (cystac) ^an, *< 

?y#^ 8 © p n a ya - 7 itmmm^ 1 © p n a 7 n - 
y*-*aaefl:s-a-fct>©Tr**. 



-ACTGGCCGTCGTTTTACA C 



•ACTGGCCGTTGTTTTACA' 
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(3) B J yj ^-ICi-SPNA^D-yOtttii. *3 

±fe£"«rCDPNA:/D — 1 0 0 u 1 00. lwt% 
h 'J 7;i/*nB»lc«»«ft*»8 0 jtM£fc**fc»» 

U *^T*y i JtU>7. 5wt%. mm7. 5wt 
%, ^v^'Ja— ;P7. 5wt%, 2&tf-hfB— Jt2i£ 
(I) 1r^$n^T-fe5 1 ^>7;i/3-Jl/ : 7± 

?uy-)UEH ; ;iiW7 r-f >^5*;i/ («o a«) 1 

w t %£r-£fr*i§il££±f2PNA©HJ:7;l/:-t-DB$}i 
^HiD^-T, PNA/D- y©^iSS^8 uMtttZ 10 
«t-5lCifflSLfc. C1(D^#:CD*®3S^«3 0~5 0 d y 
n/cm©$gfflF<gT<&D, SfcMil~5 c p s©tS 

[0 111] COPNArn — msM2 
© (3) KE*Lifc©iH«H;:LT±E (1) TffrSL 
fc#7X&±©&^©X'J:7(;:Xtf;y-5V >ifVfz. X 
#7fY>^7«. 3B#WiDS5 1 ^>A*-^{C^S 

[0 112] fc;fc±B2:/y lttm»f£»fc»3©P 

N A yD-y^©Ptttiffi«^l2 4 p 1 T&ofc. 20 

[0 113] (4) ^Dy*>^E)6 

1M NaCl/5 0mMU>SIW (pH7. 0) 
[0 114] (5) A-fyj^-f-tf— >3>K*S 

eh** 7 © p n a tffiwwttJttSEyjfew-r*-**! 

DNA*DNAgl^«T^L, 5" *^{CD-^ 30 
S>*IS^S-»TS«fl:bfc— *«DNA*»&. Z.CO 
*Ift-*«DNA* 1 OmM>J>ttflitt (pH7. 

0) t**l«5nMia:5±5l:8il (iillm 

1) . ^©DNA?§^4 3 lC±fB (4) TSfc7D5/t> 

yjWLfcp k sa»i/. £a (25 

*C ) T" 1 2 ^rim^-r 7 U ^-f if- -> 3 >Kfo o fc. 
-?-©&. OmMU>Sg» (pH 

7. 0) ^iTft^LT P N Ayn-7t/\^ y-f 
XLtefritz— *^DNA*8fetsfiitlx/t;. ^Idfe^D- 
^7KfflX#yFOSJtlS, nftAWtta (Kd d 0 40 
=6 : ARGUS 5 0 ; jSaStfhn** (#) *fc«) £ 

[0 115] (6) ijg^ 
*»ft-**DNAt^^y^T**E3aJ#*7©P 

NA7D-7TIJ2 4 0 0©^ST^)-3/t<DlCMbT 
1 £SS 7 ^E^IS^f ^E^JS^f 8®PNA7"D 

— -fintm^ftv i i ooT^fc. uu:©;ii#sp 

NA7H ±-C^±ftffi &©-#£» D N A 

UTT* 50 
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[0 116] St/W^'jy-ft'— >3>tffl, &X# 

(-a> ass) *fflUTi*i/t. ■*©«* 

a) §*OX#7MTOraoT, £fc^©tt& 
##j2 o o Mm cd® an*] i:: 

[0117] z.<Dz.ii\t.-fu-zfTi-i±.-Qf\^ yjy 
area*. 

[0 118] JfCA-f yj^-f-K-->3 >SJS($. Rtf 
-f-©f;g©*SJft©— *^DNA»^*tCfflV^^{'Jg 

—~f7 K _b©At' y F©&ffl£«k tJS&KfTtJ CI 

[0 119] MPNA/D-7CX*y hg^Uffi^J 
lT*i&ya-77HOX#7 hi D 
f3S>#T&V>#, ^fgH^gSfiPNA^n — :7«:DNA 
:/n-:7<bit<&LT^7j<^tt##3£©»jl£#T*5 

TV^t>©iti?i!l^n^o 
[0120] HM^J 7 

(1) •&fi£53S#£&3#7X*& ( 5 Ommx 5 0m 
m) £, 2 w t %«t h U ■JA7KMSi^TSf 

y yij >^»J (ffifig : KBM4 0 3 ; fliaft^I** 

»«*aiaTTr3wnniii»b, ±e->5 >{&&«!*©* 

SKXtf^-^-T'^U 1 0 OTCT5»IB10J», 

(2) ^t^A— TP^-^^y^Sr^TiDEEP-UV 

d°d* : BK - 7 3 9 P ; trB^t^^a®!) *Xhf 
>D T«-fk^©ISJP^ 5 At m t fc -5 «t 5 IC^flJ L . 
C©aS««*y hyu-hTS 0'CT5^r«tT® 
ft^r-a-fc. DEEP-UVl3tgI&IHTl cmX 1 
cm©m^lC B5IC«»t-5M«^x;un©Hltt (X) 
#10 0 Aim, S^x^©^**! 0 0 AimX 1 0 0 



( 23 ) 



11-18 7 9 0 0 
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nm<DiEJjl&tt£Z>£o\Zrt&——>lf2tltzl7>i?& 

8 0^73 oaraina&UTUs?;* h 

OE5UT^xJI/*«2 5 0 OffiBBSn. BfiSr-BCx;!/ 

2x;i/©*«»i5 otrn'jy (pi) i^S^n 

[0 12 1] (3) 10(iMOP-^5>B*SiS£A 
TMl^xy hyj (K,S£ : B J C 6 2 0 : + 1 

/> (80 its) /H-O^^tcsfeSKU AftESfeffiftl 

yHKWUfc. ^bT±S2 (1) (2) T'ffllcb 

fc-Bffi* ^-y- > ^ \z mm-v , x *nc. 

-fcv ft* l-£x;M>&/i9©«§&Stt$J-5 0 p 1 T3bZ>. 20 
$.liZ\(D7>) >^OP±ttJfiSft*«S«± 2. 5/imT 
#tCl 0 yM075 7 F I TCOzK»**S'iO-f 

y FK:»*bT. *fcn-^3>B**«*#ttl,;fc£ 
x ;i/ »»?* * 8'J © £ x JUfc flt *& U it. C £ T D - ^ 3 

>B25.l^7S y F I TC£JHUfc:©tt7jc}gttT»tK > 

tfajtoasEfc^rjT^x^fc^ieafnfcttflcotttt^ 

[0 12 2] (4) fkjltWMM (-3> tt«) IC 30 
- (75/FITCffl) £i£#b. i%m 1 0 0f^t;T-7 

x;nc«i6*n/t**o*»*o«iisa:3ttT?«*u 

< ^xji/rtir^-tc^^nx^fc. s^&^w^xjp 

[0123] mmm 8 

nSffl^fc«ft**CD«U) 40 

(1) *MmiH«©35rttfc«fcD:/5v*^h'J** 
(BM) #©»«*ftsj*bfc. 

(2) DNA7*Q — 7tl/T5 ' *S^®7jcKSfC'J >gf 
3^^*lMf i l'>«fl-l,T7'Sy**tt-&lxJfcl 8ft 
#©*'J=fv- (£?U*5: 9) , BS?"J#^9cD^-'Jn* 
V — (C^LT 1 m<DZ 9 K^5777f®yD- 
:/ (E2*J##: 10), StfEJ'J##9©:*'J:^-tC 

?ij#^f : 1 1) <£TB#B»*SC£}tt«. HPLCi/ 
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J!H4. -*IDNATJ5M 13mpl8-ssDNA 

*tw&Eare*«. ^ticejij##: 9~i lommm 

E*J»^ : 9 

* ' NHi - (CH, ) t -0-P0, -0-TGTAAAACGACGGCCAGT 1 ' 
E^iJS-^ : 1 0 

' ' NH, - (CH, )« -0-P0, -O-TCTAAAACCACGGCCAGT' ' 
I2£ij#-5f : 1 1 

' ' NH, - (CH, ) , -0-P0, -0-TGTATAACCACGCCCAGT 1 ' 

(3) ±f2E?iJ#^9~l 1 ®DN A7n-7\zttLT 
Si«»»&-*«D N A4t« Lfc. *CN a C 1 £ 
5 0mM©JgflET-&trTE^«e (pH8) IC, #DNA 
*^DNA*«J^J9S**1 0 0 uMtti. 
^.fcSKig/Bb. DNAyo-^iSW-^iDNA 

0 h 1 WLTft+ODNA^D-^taaWft-*! 

BN A -2 1 G G p. i-J;Q;LTfg£ U 

£j§i&£9 0 < C*>£>2 StSTfilMSH^NrM^ttT* 
#U #*©DNAyD-7tS*©-*®iSt(5A 

0#DNA^D-70A-f^'Jy K^ttfM^- P 1 ) 
irU>7. 5wt%, fi7. 5wt%. ft-^U3 
-;i/7. 5wt%, Rr>*WI2— flSit (I) T^ft-ST 

W7r-r>dr5*;u (*) ttffl) iwt%m« 
Kin*. w?v v ko«*Sf»S**8 «M£&3J;5{;: 

PfiUTc. #*©DNA7"D-^0;W7 I J 7 H^O 
£nS©?&#©£®gi7JttfBrnt> 30~50dyne/ 
cm©«T»D, S fzftm*> 1 ~ 5 c p s (EUi&S 



[0 12 4] ^C/t^Jl/^xy hyU>^- 



BJC6 2 0 ; «*) ttS) ffl-f >^^>^Sr 

3flffllcb. S-*©-i'>^^>i7{c±iH0 3a©yW ^ 
■J ^ i -c^^feA'^;i/->*x y H 

yiJ>^©A7h'i:gtUc. *fc±E (l) 2fctX 
(2) TMLfcBMft^77a^tyf-L, STE 
JII#f9©DNAyD-^©M^U7 K*-&tT}§?KSr 
l^Jg©-^x;U (06 ©1 3 1) ^(CE?IJ 
mm 0©DNA7D-7©;W7'J y HS^tJ^FjfiS' 

±12 1 § © t> x ;nc Bfig-r «. 2 m h g "5 x ;i/ ( ia 6 © 

133) fcfltt&U S»CE?iJ#^l l©DNAyD-7 
O/W^'J y K*'&t«S«S±E2 5«S© , ?x;Ufc|»» 
■T4 3?UB©^xJl/ (H6C135) il«$&bfc„ &*5 

(±SbT*5i o o p i «sgbfco ^©aiiio©^x;i/© 
«ao»2«r*a*«. »««tT?#^x;p*«aibfci 
c5, «»sntA'f^'jy Hisattt^x^cDMPfiea* 

(CtoT^xJl/rttCih^oTiiO, i ?iWb1T-©5'DX 



( 
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[0 12 5] ^tcSffi*2 MSI 0 0%©tlia+l 
Sttic 1 2P$F B 1«#, yn-^cD75/S<i:^x;i/OX 

»^£fflffiMfc-#£SDNA<hA< :/',)•;/ b'£J&fi£L 

[0126] (4) oro*e*Ti 0»K 

fit Lit. ^viTStRS i %x^y-;i/7 5>7K^?g-e^ 
iSTT" l NfPb^hl, *>>i;n*so*fij6ox#+->a 

[0 12 7] ±12 (4) ©tg^lCioT^x^rtWDN 
A:/D-:7££f6L£;feoJfcX«|**->aSttlBI«UT*Hi 

[0128] (5) *l:NaCl £ 5 0'mMOiSffiT& 
tJTE^ (pH8) tcE?nj#*i9©DNA:/p-:/lc 
#t4S4«ittO-**D N A^ftKlftitt 1 0 aiM 
ifc<&£3K»*U C©jg^lC±f2 (4) T?»ifc2x 
;UfcX#*->a^»ALfc:/0 — ^TIM" *88tU 8 

— ->a >BLfo&f7-fc-?tc. OUT2 0'CT1 OmMON 
aCimTE« (pH8) 2 0 flflHSfe 

[0 12 9] (6) ^iCNaC 1 £5 OmM©®^-^ 
tfTEJgiK (pH8. 0) K, z:**«Kfc-f >^-* 
1/- h LT«0se>Tm3t^^f 2>. 2 4* 6- 
k*X (4-N. N-5?^^75-/7zrj|/) fcTUUr? 
A7-ft^"f K <£tT l"P2j iflg) **■©««# 10 
tfMt48J;5l:»iU £©»*&±E-f >#5?xy 
h7"U >*/B©-f >^*>£Mz:3&Bl,T±iE-f >i7'Jx. 
yK7U>^O'\yKlI«!0Mfc. ££±12 (5) fc 
TM7"U^f-y 3 > £fr& o &£tt * ±12 :/ «J > 
f£-fc >y h U S*07iJHC*fbTP 2jS«S 1 0 0 
p 1 "^{JM&bfc©*. ft)**g8±"r*Jfc«>fc:H£l 0 

»C«#Lifc££f&.l3iS/©S«S«a (iSA« : I MT 2 ; ^" 
'J WtX3te4M*5S£4h«. : 1 0 0«. igftgSGK^ 
m<D7j )Vf> — *=L — Zf US)&m7<{)\'&—4 5 5 nm 
*»55 9 5 nm (SiB) . ^ ^ n-f y 5 z>— 6 2 0 
nm, fk.%mrt*)7 — -7 4 6 1 0 nm*^ 7 2 5 

nm (38) ) £<£ffl) ldICCD^^5 (iSq D 0 « : C 
2 4 0 0-8 7 ; hX£Xtt«) i-f X-S^n 

■feyU- (ittfiig : ARGUS 5 0 ;Sfi!*h-i?7,tt 
SU'sttttL. SJtt««JESUfc. fciMM?xiJ7 , tt 
2 5wmX2 5m m, •Of^U->3>x6 4, AR 



24 ) mmW- 11-187900 
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GUS 5 OCWHU^I/ttiBSHttJtLfc. 

[0 13 0] -tOiig*, I2J"J##1 1 ©DNA7"D-7" 

$^^tfc7ijw^it vtmm 

*£©. 1 2 0 0- 1 5 0 0 ©S3tt3iflE*««***lfc. - 
Tj E5U#-^ 9 © D N A 7 D - y £ r> x £ 
it. 9800~10300 ©«3tt»ft3aJ«**n. Sfc 
E?lJ#-5fl 0 ODNA7 p D-7**^S^ l 7iM^ 
tt, 3500-3900 ©ft3fc3ft«j&»S*3*l!fc. HlC 
*Hffi£TEtt««£JflHT3 51CT-1 0 flflHfc»UT 
10 W«Sfta«S»£l,Jfcii:3. Efl»*l 0ODNA 
7" □ - 7 $ x £> » A* y * £f 5 > H t 

[0131] cme.©^*^, *jUfi0yfc^«yD- 

r - n ! v-fr» 4-^- ^r-.l r> 

(HSS0iJ 8©7"D-7"7H ©#? x Jl^©£j£«&H© 

20— IKMMStf7"D-7"t©fi® 

(1) HSE^J8 £E*fcLTE5U#*9~l lODNA 

[0 13 3] (2) I?iJ#f 9~1 lODNAyn-^ 
tC3tf LT^ffli656: 3 «»C0-*:^D N A£-&fi£ L 
it. N a C 1 S 5 0 mMOMT^tJT E^t (pH 
8) fc±E3«S©— #«DN A 1 0 0 

(Sp d d« :BJC6 2 0;*t/> (ft) tt«) ffl-f > 
^^>i/*3filffl*L, #^©Oi7^>^{C±fB©3 
30 a©-*«DNA^fg^3lE«b, JE»«lT?fflt>fc;^ 

(1) TffliSLfc»«'by>J>^K:-ty hU @2^J#^ 
9~1 1 ODNA^P-^jg-S-bTVi-S^xJl/tC^fU 
T#*3S£ffi»Wfc-#«DNAe$»*** 1 7(57 
x;Kct3^ 1 0 0 p 1 :0^-U#7i 

40 [0134] (3) ^lcHiS^J8 tH^ldbT&^x;!/ 

HM«8t|Bl«tCUTP 2 x^Kftieu. m 

tTOOOiJW^ 9 800-1030 0W3SS 
©S3tt*««*Snfc. C©:ii!i^Bffi7"D-77H 

[0135] SISSCSJ 1 0 
50 (&ffiffl7©£«©9x;H£iB©tt*ff&ia) 
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(1) mffi®17 tmmzlsTZryyZ^bVvZZrt? 
- > £*Tf 5 # 7 X S*£ £ it L . 
[0136] (2) dOS«0^7->i7V h U >>^7.^ 

£ ©PSjST 75 y tr ^ b 'J v ^7*iiO*l:»t6«« 
fltt9 3" tanK<l»«J8T»0. 9x;W£iB©*fc 
#t4ffl»fttt2 2° TfeoT»7T#t?5 7f 

[0 13 7] (3) ^iCHJffi^J7 t|B|«tCL.TD-^5 
>B. 7 F I TCW^afc^JB^T^x;!/^© 

x;H*3kU%-fc«*&aft-0»ifc. 7n-77KOBfi 
£UT«ffiC9xJU£MAfcBffi*flIV»**£lCK. £ 
ffilCtfxJUfctfbfcH. 

^7 xiHs® tsw (c^f ,, ^i?-xTri5ft-iB-««ff"a'"i: , SHr 
ffl»ctt«t otit^. ^ssjtwfcciib/t^xjuss 

£-t>--5;i treble. &*©9x;i/i;L&*c!>fi3?t#iga££ 

[0138] ^Mmi 1 1 

(i) nmm7 tmm\zL,T77vp-?h>)y?x&m 

[0139] (2) 7 5>'SSIS^Lfci'5>ft^« 
(N-/3- (7 5/IfJW -r-T5/yPtf;Uh'J 



ss-g-wr * i o w t % * ? j -;i/7j<s®€r^faTT 3 m 

bfc. ^WuCM^Pyiy h^'J/?- (iffi 
-A« : B J C 6 2 0 ; > («0 *fc«) flH 

Kcgtbfc. *fc±e (i) -cmMvtz&m 
mmzmmm 8 1 h»k: lt«« u*u e©s«s 2 5 

"C. IfiSl 0 0%CDfitailSWlC3 OMILm, 

tt*Tifei*. xtf>$&&b. {-©fgi 0 o'er- 3 0#M 



10 



( 25 ) #M¥l 1 - 1 8 7 9 0 0 
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[0 14 0] (3) SfcCX^W 5>W-4- (7W 

t %i>Mso®m\zmm;mg.tfsv/ t%£t£2>&o\zm 

fl?b. d©i§i££±IB (2) iHHICLT-f >*5>xy 
h/'U >^T#'7xJH: 1 0 0 p 1 ^O^L, tHvp 
3 CC. MS. 1 0 0%©tIia+ISffilcS«5r2P#F B 1ftg 

Lit. ^Jcass«»T«E*b. xtf>$g®^-arT#C7 

[0 14 1] (4) DNA7*D-7'i:bT5' *SS©7fc 

H&GLfzl 8Iflc®*U^7- (6S?iJ#^: 12) , E 
2aj#*fl 2C5^-UzfV-IC*fbTHl©^i'l^^K^ 
5X?7f®7"D-7 <EJ!##: 13). RZm&m 
m 2<D?i-i)3-?-\ZttLT2m<D?;pl>*3 L btfS.7> 
77f©7"o-7" (SB?iJ#^ : 1 4) (^TB«« 

HPLcyi^-h*) sffltLft. e^TtEju 

#-ft : 1 2~1 4©mSE?)Jt U >y-^cD^ii5r^ 
"5". 

EJiJS^ : 1 2 

s ' HS-(CH, )« -(HPO, -0-TGTAAAACGACGGCCAGT 3 ' — — — 
E5«## : 1 3 

5 ' HS- (CH, ) « -0-P0, -O-TGTAAAACCACGGCCAGT' ' 
8E?|J#^ : 1 4 

s ' HS-(CH, ), -0-P0, -O-TGTATAACCACGCCCAGT 1 ' 

( 5 ) io mM© u >mmffimz±t?mmmn 1 2 ~ 1 



20" 



30 



40 



50 



4©&*©DNA:/D-:7£»J&afif#l O/iMtftS 
J:5C»**^fc. #*©DNA7n-:7»**±lE* 
*0y8£ra*KLT-hB (3) TftMfcbfcS«©9xJP 

tflWftLfc. #">xJH&B«lft-r««fbfci:i:5. mm 

SflftDNA^D-^BIttt, fx;KiDBBP«d»6«0 

±^oTi?ffibTl^^7jcft©-7 h U^XlC.fc-pTtf 

s?£n&a>ofc. £©**££ 3 or, m&i 0 o%©is 

[0 14 2] (6) SH?iJ#-^l 2CDNA7n-7lcjtt 
LT^£ffi1iWfc— 2MHDNAe-&j5fcU NaCU5 
OmMOTiSST^OTE^Mt;. ^©-*iDNASl 

12 (5) T»fcDNA7o-^S«ta»U 8 0 

■C~2 5TCiT2WtnML, /W^U^-f -tf- 

tTTEig® (pH8) Sfflt»T2 0tT2 0»MM* 
bfc 

[0 14 3] (7) M^U^KCO^-^lz-H/ 
TfibJiT^Sr^-rSSS^T^.SYOYO- 1 £N a 
C 1 Sa^5 0mMTf*tTTE»*t, fittB&ftt 1 0 



49 

tiMttz2>£?\zmmvft (phs) . z.<o®f&&±m 

(2) tMilCUTO^xi-yK^JV^iffl^Ti 
IB (6) omm&fttz-ofcg&O&V^MZ* 1 0 0 p 

fz (.Bm&yjJlsf-Z&m) . ti&A r.g u s 5 0© 

[0 14 4] ^C9i&m. E?IJ#^1 4C0DNA7 P P-y 

4Ko. i 8 o o~2 o o ocDatjtaflEa«««snfc. - 

7 5 0 0~8 0 0 0CD«:Jta««««»$n. *fc 

E?ij#^i 3©dna:/d— :/£»&*-ii-fc2x;ua»s 

tt. 3100~3300 ©Sft5MM««*;5tt]fc. HSC 
I<£TE&«S££fflHT3 5*CT1 OflfiBifc&bTff 
bfc id 3. E^S^l 3©DNA:/ 
D - rf* ijg-& 5 -Brfc x Jl^S «A* y i7 if y O > h* t m 

y7u^^m^^>z\fc s-^xjhc&^t/w yjy 
[0146] mmm 1 2 

(1) SUMl 1 tlWl^tcLTlB^JS^l 2~1 4 COD 

[0 14 7] (2) BB5"J#^-1 2~1 4(DDNAyp — 
y t*fLT^ffittW^ 3 a»0— *«ID N AS^-riEL 
fZo N aC \ ^ 5 0mM(DmX-C^tSTEmmz±m3 
**DNA*&*©JMM«1 OtfMt&SflH;: 
i#3?bfc. &*&*©— #$SDNA?g?&©p Hte 8 
3„ /Wjk/i^ h:/U : B J C 6 2 

0 -,*\j> m> th*> m-f >??>pz 3m%M 

U &*©^>^>£»;:_tE©3ffl©— #fflDNAig 
f££3SWU TfflUjtA'^JI/v'x-.y h^U>^ 

O^yHtgtl/fc. £fc±ifi (1) TffljScUfcS«fc 
Zf>)>-5>\Z±.yhl>, EJ!l##l 2~1 4©DNAyn 
- ^sMB-fr LT H -5 57 xJMCfcf bT&* SS£ffl*|«£— 
#$gDNA£-£-trjg?&£ 1 -pcO^xJUC^f- 1 0 0 p 1 

fee 

[oi4 8] o) jfccsaiswi i trawfcUTft^x 

1 ira«lCbTYOYO- 1»«€*>>x 
&ftti.-otz. ^-cOi^*, fT©fi»?, 7 5 0 0-8 

o o o<D&&<D&ytt>mmzntz. c©nt*»6Htty 
a-:/7i^©&?x;i4c{@S'Jic£^st£#«su & 



( 26 ) 1 - 1 8 7 9 0 0 

50 

^x;MC^T:/D-7££j£^:§f££jS£-e\ LT 
[0149] HMfiaJ 1 3 

( b m jb^s^ * x# * ->gg Affl © s« iz mm b t •> 

x ;uc x# * ->s £ is a b £ flH > :/ d - 77 
<©§3ft) 

(1) *Jfi«7© (2) OE«Ktt9T^5y*7hU 

[0 15 0] (2) *MW7© (1) ©BflRfcttoT. 

10 x#*->Sfc|g-&L;fc5'7>fl;'&W (r-^'J->F^y 

: KBM4 0 3 ; fligfl^IfitfciS^tt 

to oiwt x*»«*saTTi«*mii*fbT. k-> 

TE©8JS'1'K:±BB (1) TrflJ«b&B*£*fiT-C3 

o#nn«»u -€-©att*T?ttHffi*jfc»b, gsntfx 

SKTzK£Rfc*U 1 2 0*CT5»^^-i7b, ^x;i/j£ 
W\Z X ' x S'S: si A b 7c „ d © Sf ^T"B"M '^iS ©ZK »C 

»-r**ttAe9 5' tmn\z<\,^mx'm<o. ^ito- 
2o—SL)mm<DmzMT^mnu3-3 ° trntvptvutm 

>^jT^S-r * C i iCj; T £ x;HS®^©XJl?4- 
->S©«A(i^ItlT-*^.o 
[0 15 1] (3) ±tej|ffi^J8© (3) Rtf (4) (C 
e«bfc#ffifc:fiEoT. E9U*4f: 9 ~ 1 1 ©DNA/ 

d - v x ;p© jsffi \zm-s a -e-fc. 
[0152] c 4 ) mrnrn^- 9 tc*f bT««w*ttaiE 

^JSr^T^. -#SID NASDNAg b . 

5' *iS(C^\^+J-y-;i/T5 >U >A-^LTfh7 
30 ^Wn-^5>^Lt©£-*«DNA$|# 
fc. C©iM-*lDNA$NaC 1 *5 OmMCDil 
ST-^tfTE^ffi (pH8) tcSi^fi^*«2 (iMiftS 
«fc5fc»*bfc. C©»*t±IB (3) TftDNA/ 
n-y$g-&S«^g«U, 8 0'C^6 2 5'CST2W 

fc. ^©i7n-^7KS:10mM NaCl/TE 

mmm (phs> smht2 9*ct'2 o^gt^bx^ 

Sfe^ifiStbfc. ^:tw3IM^J8 tlwi^lcbT^^x^e,© 
40 »3t«*Jgabfc. 

[0153] ( 5 ) mm 

*«Mb— *MD N A £5S£-7 y 9=-r**E?U#^ 9 ©D 
NAya-y$ig-g'$-a-^:'i'x;i/*^tt8 5 0 0~9 4 
0 0©fM£BjWMgSnfc. *ftEW#*10ODNA 
7o-^'S:^-g-$-frfcr>x;i/^f,ti2 800-3400 
©»3ta*««»a*lSfcEJU#«l 1C0DNA7D-7 
a •a-fe^xJUd^ti 1 2 0 0-1 5 0 OggOf 

lOmMNaCl/TEgffiS (pH8) <&fflUTStC 
50 3 5t:T-l QfttHmfr^tztZ.?), E JiJ#^ 1 0©DN 



( 27 ) 
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[0 15 4] 

[0 15 5] 3EK*5BWtCJ:ntf^*©lft#*»6T"b« 
[0 15 6] *fcaMS9J»CJ:tttf, 



J:0HB©!W«flMt#i»rii6fc:fc-3fc. 
[0 15 7] 

[G7IIS] IBJ'JS^ : 1 
E^J©g£ : 1 8 

umomm ■. 
mm 

ACTGGCCGTCGTTTTACA 

mm^ : 2 

E?U©gS : 1 8 



plSDNA 



mmomm : momst p^dna 
fl!l©«$B : 5 • ^t^^-^as^is^Ejy 

ACTGGCCGTTGTTTTACA 
EJ|J#^ : 3 
E?U©g2 : 1 8 
EJHOfi : ^SE 



10 



mm 

ACTGGCCGCTTTTTTACA 

mm^ : 4 

E^iJOg^ : 1 8 
E?iJ©g! : ffl$L 

mvm. : -#« 
Mm 

ACTGGC ATCTTG TTTACA 

mmm^: 5 

EJijwS^ : 1 2 
E^J©S : mm 

IB?iJ©«8i : McDtm 

.am.-cii. 
HLP"J 



4#M¥l 1 - 1 8 7 9 0 0 
• 52 



J1&DNA 



ijfiDNA 



GCCTGATCAGGC 
- 20 fB^J## : 6 

82?iJ(£>g£ : 1 0 

eaicds! : mm 

m<D?k : -*« 

BEJ>J©aa : p^DNA 
E*l 

AAAAAAAAAA 
E^J#-^ : 7 
B2^J<7)g$ : 1 8 

30 eai<o£! : mm . 

BB5U<8«IS : ffi<Z>«* P N A 

ACTGGCCGTCGTTTTACA 

mm*n : 8 

BB5U©fiS : 1 8 
40 m<D$k : -#«[ 

E^JOffiS : fi&0>«E» P N A 



50 



ACTGGCCGTTGTTTTACA 
E?fl## : 9 
E^J£>6£ : 1 8 

&m<om : mm 



wmomm •. mom 
mom® ■. 5 • mm 

TGTAAAACGACGGCCAGT 
ffi?iJ## : 1 0 
E^iJOft^ : 1 8 

mmom •. m% 

moW : -#18 

mmomm : mom 
momm •. 5 • *m 

TGTAAAACCACGGCCAGT 
lfl?ij#^ : 1 1 
iE?>Jtf):ft£ : 1 8 

mmom : wm 

moW : 

b rf* □ -J— : m.m.vi 

mmomm •. mom 

S2?iJ 

TGTATAACCACGCCCAGT 
@B?iJ#^ : 1 2 
@2?lJ©fi3 : 1 8 

mmom : WM 

mow ■. -*m 

H^n>?- : MM 

mpiomm momt 
momm ■. 5 - *«c 

TGTAAAACGACGGCCAGT 
EJ|J#^ : 1 3 
i2?iJ©S$ : 1 8 
&PlOM : 

mow : 

iBjijcDffli^ : momm 
momm ■. 5 • ^asc 

TGTAAAACCACGGCCAGT 
6BJ|J#^ : 1 4 



53 

"□J5&DN A 



^DNA 



■afiicDN A 



( 28 ) 1 - 1 8 7 9 0 0 

54 

E?iJcOfi$ : 1 8 

mnom ■. m% 

mow : -#SH 

unomm •. momt mdna 

fl}<Z)tif$S : 5 '^SglC? 1 *- JUST'S- 
TGTATAACCACGCCCAGT 

m®offimi3.i&w) 

[02] 121 1 ©A'y;i/vx y h'sy KCDA-A^WBia 

it. ^mo®ivLmtz*iik?z,{f77T&z>. 
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20 [-H 5 ]~ (-a ) ^WiZfrfrZyn-fTU-l O-mm 

mffiomw¥ffimT-$,z>, 

(b) 135 (a) »BB«l»fSBlT$>-5o 



30 



40 



10 1 
10 3 
10 4 
10 5 
10 7 
10 9 
111 
113 
115 
116 

117 
119 
1 2 1 
12 3 



1 . 111-2 m& 



[06] 



□ □□□□□□□□□ DWl 31 

□ □□□□□□□□□ □j^rl 3 3 

□ □□□□□□□an nu-ri 3 5 

□ □□□□□□□□□□) 



( 29 ) 



1 - 1 8 7 9 0 0 





